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PREFACE. 


Cholera  is  well  known  as  a  disease  of  tropical  cli- 
mates and  warm  seasons,  but,  as  far  as  our  informa- 
tion extends,  it  has  rarely  prevailed  to  any  great 
degree  in  this  country,  until  the  autumn  of  the  year 
1817 ;  when  it  appeared  in  Bengal,  in  the  form  of  a 
very  peculiar  and  malignant  epidemic,  which  has  since 
extended  its  ravages,  apparently  over  the  whole  of  the 
immense  territories  under  the  authority  and  influence 
of  the  British  in  India. 

This  disease  has  swept  off  a  very  considerable  pro- 
portion of  the  population  of  India,  for  in  its  higher 
degrees  it  is  one  of  the  most  dangerous  maladies  to 
which  the  human  frame  is  subject.  At  the  same  time, 
it  presents  to  our  observation  a  train  of  morbid  pheno- 
mena, which  appears  to  be  unexampled  in  the  annals 
of  medicine ;  whether  we  consider  their  number  and 
variety,  their  striking  and  peculiar  nature,  or  the  im- 
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portant  pathological  iofereuces  to  which  they  may 
lead.  And  the  interest  with  which  these  considera- 
tions are  calculated  to  inspire  us  is,  if  possible,  en- 
hanced by  the  novelty  attending  this  violent  form  and 
wide  prevalence  of  cholera,  and  the  obscurity  in  which 
its  causes  and  pathology  are  involved.  It  has  therefore 
appeared  to  me  to  be  in  some  measure  incumbent  on 
every  member  of  the  profession,  who  has  an  opportu- 
nity of  observing  this  epidemic,  to  add  his  mite  to 
the  scanty  stock  of  general  informsKtibn  concerning  it. 

Actuated  by  these  s^timents,  I  presented  to  the 
Medical  Board  of  this  Preiidency  a  collection  of 
^^  Remarks  on  Ckolera,"  thei  result  of  my  earliest  ex- 
perience idrthedisease^  .  Th^  were* pleased  to  honour 
that  hurried  an^  inconsiderate  production  with  their 
llianks  and  approbation ;  ih^noe  I  was  led  on  to  further 
exertions,  and  more,  extebsiv^  experienc^e  and  research 
have  furnished  me  with  a  mass  of  facts  luld  feasoning 
on  the.  subject,  such  as,  I  trust,  is  not  altogether  un- 
worthy to  meet  the  public  eye..  > 

Many  other  circumstances  have  concurred  to  induce  me 
to  attempt  a  task  of  no  small  extent  and  difficulty, — ^that 
of  presenting  a  correct  picture  of  the.  disease ;  explain- 
i^gi  if  possible  J  its  nature  and  causes  ;  and  describing 
the  various  modes  of  treatment  which  have  been  adopted^ 
with  their  consequences.    The  undertaking  long  ap- 
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peared  to  be  completely  declined  by  all  whose  opinions 
might,  ab  officio^  lay  claim  to  greater  deference  than 
my  own.  The  pathology  and  causes  of  the  disease 
are  very  little  known;  as  the  direct  confessions  of 
many,  and  the  silence  of  more,  fully  prove.  A  collec- 
tion of  fkcts  and  observations  regarding  it,  if  accu- 
rately recorded,  must  be  valuable;  and,  lastly,  the 
speculations  which  are  founded  on  them,  even  though 
unsuccessful,  may  not  be  useless;  for  the  hints  which  they 
will  probably  afford,  and  the  inquiries  into  their  truth 
or  fallacy  which  they  will  give  rise  to,  must  all  tend 
to  the  extension  of  our  knowledge  of  the  important 
questions  which  they  embrace. 

It  is  not,  however,  without  all  the  diffidence  which 
becomes  me,  that  I  offer  to  the  Public,  views  so  exten- 
sive as  will  be  found  in  the  following  pages.  I  am 
aware  that  I  have  ventured  far  in  the  dangerous  tracks 
of  theory,  but  I  trust  it  will  be  evident  that  I  have  had 
experience  for  my  guide :  and  whatever  may  be  my 
errors,  I  will  hope  that  the  principles  which  I  have 
endeavoured  to  establish  will  be  deemed  of  sufficient 
importance  to  be  fully  examined,  and  either  confirmed, 
modified^  or  refuted.  Should  they  be  found  to  be 
true,  they  will  bring  us  intimately  acquainted  with  the 
rational  and  principal  cause  of  a  disease  which  en- 
dangers the  lives  of  sixty  millions  of  human  beings. 
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If  I  have  been  led  by  the  excitement  of  the  subject  to 
too  hasty  generalization  and  false  inference,  an  indul- 
gent Public  will  forgive  where  they  cannot  approve. 

The  Edinburgh  Reviewers  observe :  *'  we  have  no 
Baconian  horror  at  hypotheses  of  any  sort;  but,  on 
the  contrary,  we  are  heretical  enough  to  believe,  that 
when  they  are  not  substituted  for  facts  they  rather  do 
good  than  harm  ;  that  they  stir  up  inquiry  and  make 
inquirers,  when  perhaps  there  would  have  been  neither 
the  one  nor  the  other; — that  when  true  they  stand, 
and  when  false  they  are  refuted."  This  temper  in  the 
Reader  is  all  I  ask,  with  regard  to  the  speculative  views 
which  are  here  submitted  to  his  investigation ;  and  I 
trust  his  candour  and  attention  will  be  repaid,  in  so 
far  at  least,  that  he  will  find  these  opinions  assuming 
so  distinct  and  tangible  a  form,  that  they  may  be 
readily  applied  to  the  touchstones  of  superior  know- 
ledge, observation,  or  experiment. 

Scepticism,  and  the  knowledge  and  confession  of 
our  ignorance,  are,  doubtless,  valuable  means  of  avoid- 
ing error ;  but  this  advantage  is  merely  negative ;  and 
it  can  scarcely  be  doubted  that  even  a  false  belief  on 
any  unexplained  subject,  if  it  is  not  so  implicit  as  to 
lead  to  erroneous  action,  or  to  exclude  opposing  evi- 
dence, yet  is  sufficient  to  excite  further  inquiry,  is 
preferable  to  that  supineness  which  obstinate  scepti- 
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cism  and  professed  ignorance  almost  necessarily  pro- 
duce ;  for  false  hypotheses  have  frequently  led  to  the 
discovery  of  truth.  It  has  been  a  common  observation 
in  this  country,  that  the  great  cause  of  the  epidemic 
cholera  is  perfectly  inscrutable — that  it  never  will  be 
discovered :  and  this  is  one  of  those  opinions  which 
strongly  tend  to  verify  themselves ;  for  whoever  enter- 
tains it,  will  not  only  decline  all  inquiry  as  hopeless, 
himself,  but  will  either  wholly  neglect  the  researches 
of  others,  or  sit  down  to  the  examination  of  them 
with  a  prejudice  against  them,  which  the  strongest 
facts  or  the  clearest  reasoning  shall  be  unable  ^o 
remove.  The  mppositio  impossibilis  has  always  been 
one  of  the  principal  obstacles  to  discovery  and  im- 
provement. 

I  will  detain  the  reader  with  but  one  more  apology 
for  the  theoretical  discussions  which  I  have  indulged 
in.  The  symptoms  of  this  disease  have  long  appeared 
to  me  to  require  only  being  accurately  and  fully  re- 
corded, to  furnish  most  important  indications  and  data 
for  general  physiological  and  pathological  researches ; 
and  the  natural  phenomena  which  have  attended  its 
prevalence  have  been  so  remarkable,  and  apparently 
so  uniform,  as  to  promise  to  throw  a  light  on  the  long- 
sought  Causes  of  Epidemical  Diseases.  Anxious,  there- 
fore, to  bring  these  important  particulars  to  general 
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notice,  I  would  have  confined  myself  to  the  bare  ob- 
servation and  collection  of  facts,  and   have  left  the 
task  of  drawing  and  supporting  the  inferences  to  which 
they  lead,  to  minds  more  capable  of  it :  but  it  is  im- 
possible entirely  to  separate  the  theoretical  from  the 
practical  part  of  medicine.     Observation  appears  inca- 
pable of  being  perfectly  awakened  without  the  fasci- 
nations of  theory ;  the  mind  requires  a  clue  to  assist 
its  inquiries,  and  admits  with  apathy  and  with  diffi- 
culty ideas  which  it  is  incapable  of  arranging.     On 
the  other  hand  it  may  be  urged,  that  observation  ex- 
cjted  by  theory,  tends  to  illusion,  and  the  perversion  of 
experience ;  but  this  is  a  fault  which  it  is  more  within 
our  power  to  avoid  ;  and,  aware  that  the  value  of  my 
labours  will  be  in  proportion  to  the  truth,  and  not  to 
the  probability  or  consistency,  of  their  general  results, 
my  first .  attention  has  been  directed  to  laying  a  foun- 
dation of  incontrovertible  facts  ; — the  superstructure 
of  theory  which  I  have  raised  on  it,  if  found  faulty, 
may  be  thrown  down,  and  a  perfect  one  erected  in  its 
ftead. 

On  occasions  of  this  kind,  it  is  usually  of  little 
avail  to  deprecate  the  severity  of  criticism ;  but  I  have 
uncommon  reasons  to  hope  for,  as  well  as  to  need  in- 
dulgence. Entirely  unaccustomed  to  literary  composi- 
tion, I  have  only  been  persuaded  to  undertake  it  by  a 
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conviction  that  circumstances  had  thrown  in  my  way 
information  that  deserved  to  be  made  public.  A  ver- 
tical sun  opposes  a  physical  obstacle  to  intellectual 
exertions,  which  the  critic,  seated  calmly  at  his  desk 
under  a  happier  sky,  can  form  little  idea  of.  The 
means  of  reference  to  professional  works,  in  this  distant 
and  half-civilized  country,  must  necessarily  be  very 
limited,  under  any  circumstances ;  to  me  they  have 
been  extremely  so,  for  this  essay  has  chiefly  been 
written  under  all  the  inconveniences  and  literary  priva- 
tions attendant  on  continual  travelling. 

To  the  Medical  Board  of  Madras,  I  have  to  acknow- 
ledge  the  most  important  obligations.  By  their  exer- 
tions the  medical  officers  of  the  Establishment  have 
been  furnished  with  much  essential  information  regard- 
ing the  disease ;  and  to  their  kindness  I  am  indebted 
for  the  invaluable  privilege  of  inspecting  their  records. 
I  am  likewise  deeply  indebted  to  a  volume  of  *'  Re- 
ports on  the  Epidemic  Cholera,"  published  by  the 
Medical  Board  of  Bombay ;  but,  though  I  have 
largely  taken  advantage  of  that  work,  I  have  been 
able  to  present  but  a  comparatively  small  portion  of 
the  information  with  which  it  abounds. 
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This  work  was  published  eleven  years  i^,  in  a  very 
unprepossessing  form,  at  Madras ;  where  not  a  sheet 
of  printing  paper  was  to  be  procured^  and  at  a  press 
whicli  had  scarcely  ever  been  occupied  but  on  the 
Chinese  straw-paper  sheets  of  a  weekly  journal,  con- 
sisting chiefly  of  extracts  from  English  newspapers ; 
for  that  populous  capital  of  a  British  Presidency  far 
more  extensive  than  the  mother  country,  is  surpassed 
in  literary  activity  by  some  of  the  infant  ^*  villages  ^ 
in  the  back-setdements  of  America.  This  may  account 
for  some  of  the  imperfections  of  the  work,  but  the 
principal  of  them  must  rest  on  my  own  head.  It  was 
my  intention  to  have  followed  it  up  by  another 
volume,  containing  an  examination  of  the  question 
of  the  contagious    nature    of  the    disease — of   its 
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minor  remote  causes,  and  its  habitudes — a  detail 
of  the  many  different  methods  in  use  of  combating 
the  disease — and  a  collection  of  cases; — all  which 
subjects  were  either  entirely  deferred,  or  but  slightly 
touched  upon  in  that  wofk.  Loss  of  health,  and  with 
it  of  mental  as  well  as  bodily  energy,  and  removal 
from  India,  prevented  my  resuming  the  undertaking. 
I  found  the  subject  possessing  but  a  very  subdued  and 
secondary  degree  of  interest  in  this  country,  and  ceased 
to  find  it  continually  uppermost  in  my  own  thoughts. 
I  therefore  never  had  the  courage  to  republish  the 
work  in  England ;  but  the  entrance  of  the  disease  into 
Russia,  and  an  offier  from  our  Government  to  employ 
me  in  inquiring  into  its  nature  in  that  country,  re- 
awakened in.  my  mind  all  the  fascinating  but  fearful 
interest  which  k  is  now  so  generally  inspiring ;  and  I 
might  have  been  able  to  offer  to  the  Public  a  work 
more  worthy  of  its  attention,  had  not  a  severe  return  of 
illness  obliged  me  to  think  only  of  preiserving  existence. 
At  the  present' moment,  however,  with  this  awful  pes- 
tilence so  closely  impending,  I  have  reason  to  hope 
that  this  imperfect  ehronide  of  the  disease,  for  the. 
first  two  or  thred.  ylBars  of  its  existence  as  a  wide 
spreading  epidemic,  and  inquiry  into  its  nature  and 
causes,  may  not  be  itithout  value,  even  in  its  present 


PREFACE    TO    THE    SECOND    EDITION.  XV 

State.  Since  it  was  written  the  epidemic  has  in  innu- 
merable instances  started  up  afresh  in  India,  and  seems 
to  have  become  naturalized  to  the  countryi  as  the 
plague  is  to  Turk)ey.  It  has  overrun  almost  all  the 
rest  of  Asia,  and  has  exhibited  its  hideous  featute^  to 
the  scientific  men  of  a  great  part  of  Europe.  Great 
opportunities  have  therefore  existed  of  acquiring  addi- 
tional information  concerning  it;  a  collection  and 
digest  of  which  would  be  highly  valuable,  and  might 
be  expected  to  be  found  in  a  diffuse  work  on  the  sub- 
ject published  at  the  present  day.  The  circumstances 
above  mentioned  must  be  my  excuse  for  not  attempting 
that  task  in  all  its  extent ;  but  I  have  endeavoured  in 
a  somewhat  desultory  Supplement  partly  to  supply  the 
deficiencies  of  the  original  work,  and  to  throw  toge- 
ther the  principal  facts  on  the  various  branches  of  the 
subject  which  I  have  since  been  able  to  collect. 

The  original  part  is  scarcely  at  all  altered  from  the 
state  in  which  it  first  appeared;  and  the  reader— if 
he  finds  this  inquiry  lead  him*  on  so  far — will  find 
some  of  the  inferences  there  drawn  somewhat  modified 
in  the  Supplement.  Fresh,  and  I  trust  undeniable 
proofs  will  there  be  adduced  of  the  general  agency  of 
a  great  atmospheric  cause,  which  is  evident  to  our 
senses  and  our  instruments ;  but  the  same  paramount 
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importance  will  no  longer  be  attached  to  it ;  for  the 
present  state  of  our  experience  seems  to  me  fully  to 
prove  the  existence  of  another  agent,  to  which  the 
wide  difibsion  and  continuance  of  the  disease,  though 
not  its  origin,  are  to  be  principally  attributed. 


Hauxwbll, 
AU6U8T9  1831. 
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EPIDEMIC  CHOLERA  OF  INDIA. 


CHAR  I. 

DESCRIPTION  OF  CHOLERA. 
SECT.  I. 

OF  THE  SKVERER  FORM  OF  CHOLERA,  OR  THE  COMMON  FORM 

.  OF  THE  EPIDEMIC. 

The  attack  of  this  epidemic  is  usually  sudden  and  violent* 
but,  in  a  great  majority  of  instances,  not  without  some  pre- 
monitory symptoms.  It  is  frequently  preceded  by  a  simple 
diarrhoea,  continuing  several  days,  and  still  more  commonly 
by  other  slight  affections  which  are  more  characteristic  of  the 
disease.  Most  commonly  it  is  in  the  middle  of  the  night,  or 
early  in  the  morning  that  these  ominous  disturbances  are  first 
felt.  An  extraordinary  depression  of  spirits  and  general  un- 
easiness comes  on,  attended  by  tremor  and  sense  of  debility ; 
giddiness  and  headach,  and  occasionally  ringing  in  the  ears, 
are  also  felt,  particularly  on  rising  from  the  recumbent  pos- 
ture, or  making  any  sudden  movement.  Pains  resembling 
those  which  attend  the  accession  of  fever  are  sometimes  felt 
in  the  limbs.  The  bowels  are  griped  occasionally,  and  natural 
loose  stools  occur;  nausea  comes  on.  The  circulation  and 
the  temperature  of  the  body  are  variously  disturbed,  but  most 
commonly  the  pulse  is  accelerated  and  weakened,  and  the 
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skin  IB  moist,  and  colder  than  usual  to  the  hand  of  another. 
These  symptoms,  or  some  of  them,  not  unfrequently  continue 
many  hours,  or  even  a  day  or  two,  without  proceeding  much 
farther,  or  exciting  much  attention. 

Tn  general,  however,  the  severer  affections  quickly  set  in. 
The  stools  become  extremely  frequent  and  watery,  of  a  pecu- 
liar unnatural  smell,  and  greyish  white  colour,  so  as  exactly 
to  resemble  conjee  or  barley  water  in  appearance ;  vomiting 
comes  on,  and,  after  the  common  contents  of  the  stomach,  a 
clear  watery  fluid,  interspersed  with  flakes  of  mucus,  is  dis* 
charged ;  copious  sweat  breaks  out ;  and  the  anxiety  and  the 
debility  rapidly  increase.  The  countenance  assumes  a  very 
peculiar  appearance,  by  which  alone  the  disease  may  generally 
be  distinguished.  This  is  so  remarkable  as  occasionally  to 
render  servants  recognized  with  difficulty  by  their  masters, 
even  in  the  early  stage  of  the  disease*.  It  is  difficult  to  be 
described,  but  it  bears  a  striking  resemblance  to  the  appear* 
ance  of  age ;  and  seems  to  arise  from  the  paleness,  wasting, 
and  shrinking  of  the  features,  and  the  depressed  and  dis- 
turbed state  of  the  mind,  conveying  into  the  countenance  a 
strong  expression  of  care,  anxiety,  and  alarm. 

It  is  usually  during  a  fit  of  vomiting  that  spasms  of  the 
muscles  are  first  felt  They  are  almost  invariably  of  the  tonic 
kind,  resembling  common  cramps ;  recurring  in  paroxysms  of 
the  duration  of  a  minute  or  two,  and  at  intervals  of  a  few 
minutes,  and  attended  with  excruciating  pain.  They  affect, 
occasionally  and  in  turns,  the  whole  of  the  muscles  of  volun- 
tary motion,  but  particularly  those  of  the  legs  and  feet.  Id 
general  they  are  far  from  extending  at  once  over  the  whole 
muscular  system,  for  they  very  commonly  attack  but  one  ex- 
tremity at  a  time,  or  even  only  one  muscle,  particularly  one 
of  the  gastrocnemii,  drawing  up  its  belly  until  it  resembles  a 
clenched  hand  in  hardness,  and  almost  in  shape.  The  abdo- 
minal muscles  and  those  of  the  chest  are  frequently  affected, 

•  See  **  Reports  on  the  Epidemic  Cholera,'*  published  by  the  Medi- 
cal Board  of  Bombay.    Preface. 
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but  not  particiilariy  so.  In  no  instance  hare  I  had  occasion 
to  belicTe  that  the  spasms  were  injorions  by  interrnptiDg  res- 
piration or  circnlalion.  Great  disturbances  of  these  functions 
are  indeed  obsenred  to  accompany  them»  hot  these  efiects 
eqoally  follow  when  the  extremities  only  are  affected.  The 
returns  of  the  paroxysms  of  spasm  are  frequently  brought  on 
by  the  slightest  exertion ;  and  in  particular,  they  appear  to 
be  intimately  connected*  in  regard  to  cause,  with  those  of 
Yomiting;  for  these  affections  frequently  recur  together. 
Grreat  debility  of  the  circulating  system  also  very  generally 
attends  the  accession  of  the  spasms  or  severe  Tomiting.  I 
have  often  found  the  pulse  sink  at  once,  on  the  first  appear- 
ance of  spasm  in  the  muscles,  from  the  natural  state,  so  as 
scarcely  to  be  felt,  or  even  disappear  entirely  from  the  wrist 
in  an  instant ;  and  in  such  subjects  as  are  not  affected  with 
spasms  (for  they  are  not  a  constant  symptom),  this  fatal 
failare  of  the  circulation  not  unfrequently  appears  with  the 
first  paroxysm  of  vomiting.  The  frequency  of  the  pulse  is 
very  variable.  In  many  instances  it  is  rapid  from  the  com- 
mencement ;  in  others  its  frequency  is  littie  changed  in  the 
early  stage ;  but  in  all  it  becomes  extremely  quick  as  the  dis- 
ease advances. 

The  respiration  from  the  first  severe  accession  is  observed 
to  be  hurried  and  oppressed,  and  is  frequently  complained  of. 
As  the  disease  increases  in  violence,  the  colour  of  the  whole 
surface  changes  to  a  livid  hue,  particularly  round  the  eyes, 
and  at  the  extremities.  The  surface  is  bathed  in  cold  sweat ; 
the  hands  and  feet,  and  afterwards  the  whole  body,  rapidly 
grow  cold.  The  plumpness  and  natural  expression  of  the 
features  disappear;  they  become  sharpened-^ in  short,  the 
whole  fades  Hippocraiica  succeeds;  and  with  a  rapidity 
which  is  very  surprising,  for  it  is  scarcely  possible  to  conceive 
how  so  great  an  emaciation  of  the  countenance  can  take  place, 
as  it  frequently  does,  in  an  hour  or  two. 

A  small  number  only  of  the  symptoms  of  this  disease  have 
yet  been  described,  and  it  is  necessary  to  return  to  the  early 
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stage,  wheD  the  spasms  and  other  severe  affections  first  set 
in.     From  this  period  an  extreme  thirst  invariably  attends, 
and,  notwithstanding  the  coldness  of  the  body,   there  is  an 
ardent  longing  for  great  quantities  of  cold  water;   which, 
howeyer,  though  gratefully  and  eagerly  received,  frequently 
affords  no  relief  to  the  morbid  sensation.     An  acute  pain 
is  felt  in  the  situation  of  the  stomach,  which  has  been  gene- 
rally and  distinctly  observed  to  be  increased  on  pressure,  and 
sometimes  on  inspiration.     A  sense  of  heat  is  likewise  felt  in 
the  same  situation,  and  often  extending  over  the  whole  abdo- 
men, which  has  been  compared  to  the  imagined  effect  of  burn- 
ing embers,  or  a  blister  in  the  stomach.     Great  oppression 
and  sense  of  anxiety  are  also  referred  to  the  praecordia.     The 
urine  sometimes  appears  in  the  early  stage,   and   then  it  is 
pale  and  watery;  but,  under  the  existence  of  the   severer 
symptoms,  that  secretion,  as  well  as  that  of  bile,  is  com^ 
pletely  suppressed.     The  tongue  is  natural  at  first,   but  in 
the  course  of  the  disease  it  becomes  furred,  and  deficient  of 
moisture,  and  dryness  of  the  mouth  and  throat  is  very  gene- 
rally complained  of.    The  hands  are  sodden  with  cold  sweats, 
shrivelled  and  wrinkled,  like  those  of  a  washerwoman  after 
a  day's  labour,  and  frequently  of  a  very  dark  blue  colour. 
A   strong  and  disagreable  odour,   perfectly  sui  generis,  is 
exhaled  from  the  body,  and  forms  another  of  the  striking  fea- 
tures of  the  disease,  which  once  seen  must  be  impressed  on 
the  memory  for  ever. 

Although  the  temperature  of  the  body  is  greatly  dimi' 
Bished,  the  patient  is  not  sensible  of  it ;  on  the  contrary  he 
often  complains  of  heat,  and  is  incessantly  throwing  off  the 
bed-clothes,  or  at  least  uncovering  his  hands  and  feet,  even 
when  they  are  quite  cold.  These  movements  are,  however, 
more  occasioned  by  an  extreme  restlessness  and  anxiety, 
which  prevent  his  remaining  a  minute  in  the  same  position. 
In  no  other  disease,  I  believe,  with  the  exception  of  hydro- 
phobia, does  this  symptom  prevail  in  an  equal  degree,  for  it 
exceeds  that  which  we  frequently  meet  with  before  death  in 
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many  diseases,  and  which  has  obtained  the  expressive  name 
of  '' a  mortal  inquietude*^  It  appears  to  be  attended  with 
such  an  extreme  degree  of  suffering  as  human  nature  cannot 
long  support;  and  accordingly  we  seldom  find  it  of  long 
duration.  It  is  gradually  relieved,  or  removed  by  stupor ; 
and,  though  these  symptoms  are  of  so  opposite  a  nature,  they 
are  frequently  present  in  a  very  considerable  degree  at  the 
same  time ;  the  patient  feeling  a  constant  inclination  to  doze, 
and  waking  every  minute,  tossing  and  groaning  in  a  dreadful 
state  of  anxiety. 

On  the  accession  of  the  spasms,  or,  in  those  subjects  in 
whom  they  do  not  appear,  of  the  vomiting,  the  other  symp- 
toms above  described  usually  either  make  their  appearance 
or  undergo  a  marked  exacerbation.  The  disorder  at  that 
period  seems  to  be  fully  developed,  and  the  great  struggle 
takes  place.  It  is  quickly  decided.  After  an  uncertain  con- 
tinuance of  this  severity  of  the  symptoms,  to  which  I  cannot 
with  truth  apply  a  term  of  greater  precision  than  a  few  hours, 
a  remarkable  change  takes  place,  which  might  lead  a  practi- 
tioner unacquainted  with  the  disease  to  congratulate  himself 
on  having  arrested  its  progress,  and  to  form  a  favourable 
prognosis,  even  when  death  is  approaching  with  rapid  strides. 
The  spasms,  the  vomiting,  and  the  purging  cease,  usually 
about  the  same  time.  Whatever  is  taken  into  the  stomach 
is  retained,  even  though  in  large  quantity,  and  clysters  not 
rejected  as  formerly.  About  this  time  likewise,  the  above- 
mentioned  state  of  dozing  and  stupor  appears,  and  consider- 
ably resembles  natural  sleep.  Bat  any  favourable  inferences 
which  may  be  drawn  from  these  appearances  are  quickly  con- 
tradicted by  the  continued  extreme  weakness  of  the  circula- 
tion, the  coldness  and  livid  colour  of  the  surface,  and  the 
deathly  expression  of  the  countenance. 

The  powers  of  life  continue  rapidly  to  fail.  The  pulse  be- 
comes quite  lost  at  the  wrist,  and  even  at  the  humerus ;  the 
pulsation  of  the  heart  itself  is  felt  extremely  feeble.  The  eye 
is  sunk  back  and  fixed  in  its  socket.    The  cornea  becomes 
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dull  and  glaasv,  or  is  covered  with  a  transparent  film,  wtdck 
possesses  oonsiderable  tenacity,  and  may  be  removed  for  in- 
spection.    From  the  shrinking  and  wasting  of  the  features,  or 
perhaps  from  paralysis,  the  eyelids  are  rendered  incapable  of 
performing  their  office,  so  that  in  the  attempts  to  sleep,  the 
eye  is  half  open ;  occasionally  the  pnpil  is  scarcely  covered. 
Deafness,  preceded  or  accompanied  by  tinnitus  auriom,  is 
very  common  in  this  stage ;  false  vision,  blindness,  and  di- 
lated pupil  are  equally  so,  and  the  iris  is  oAen  found  to  have 
lost  its  sensibility  to  the  stimulas  of  light.     Speech  becomes 
difflcttlti  and  the  voice  grows  hoarse,  hollow,  and  scarcely  in- 
telligiblef  or  entirely  lost.    The  breath  has  been  observed 
io  he  cold,  "  as  if  it  came  out  of  a  lump  of  clay.'*     The  in- 
tefual  senses  are  occasionally  observed  to  survive  the  other 
fticulties,   but  more  commonly  they  are  absorbed  by  stupor. 
Bespiration  is  short  and  laborious,  and  frequently  stertor  su- 

|iervenei. 

After  a  farther  continuance  of  some  hours,  with  various 

Ap^tf^en  of  the  preceding  symptoms,  death  closes  the  scene  ; 

mnnWyt   f  believe,  with  little  suffering ;  at  least  in  the  more 

Wi^MJily  lml)its,  for  in  such  cases  the  abolition  of  the  senses, 

tmlh  t^nli^rnitl  and  internal,  indeed  the  whole  of  the  animal 

HImI  tiHlHfMl  niticiions,  appears  to  be  complete  before  death; 

Nil  lMi|»i»rft<«l.  rnpiplratlon,  and  a  very  small  degree  of  circula- 

flHH    «Hly   r»im«lnlfigi    which    gradually   cease    without    an 

Hmh  HIM  i\w  oppearonoes  which  present  themselves  where 
Htu  M#MrfiiiMM,  liodi  of  nature  and  art,  are  inadequate  to  the 
NMftf'  K  Uia  litrmlnation  is  different,  a  favoarable  crisis  is 
K^JMi'Mllly  oliNHrvable,  which  is  almost  invariably  marked  by 
nlfififi  nf  ilfMiNnHl  pioundnesi,  attended  by  warm  perspiration, 
H»ui  lluhf  mihI  rmttirul  respiration.  This  remarkable  symptom 
riiiMn  HMf  Mp|iHHr  to  be  chiefly  owing  to  the  opium  which  has 
t^MHM  M«hilil(*id|  ft)r  I  have  seen  it  occur  in  an  equal  degree 
IM  »iH<iMN  wliMfM  little,  or  even  no  opium  had  been  pven.  It 
hrt)l|iMMii  in  Itm  patlant  at  all  hours  of  the  day,  and  under  all 
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circamstances;  even  in  the  midst  of  noidy  and  crowded  wards, 
where  exertions  are  making  to  save  his  less  fortunate  fellow- 
sofferers.  The  favoorable  change  takes  place  at  all  periods 
of  the  disease,  bat  most  frequently  before  that  morbid  quies- 
cence, with  its  attendant  symptoms,  which  has  been  noticed, 
for  this  state  is  very  generally  followed  by  death.  On  waking, 
the  patient  feels  himself  thoroughly  relieved,  and  expresses 
his  satisfaction  in  the  strongest  terms.  At  the  same  time  an 
evacuation  of  bilious  feces  and  urme  usually  takes  place; 
and  from  this  period  a  considerable  purging  of  black,  green, 
or  yellow  feculent  matter  arises.  At  this  time  also,  other 
signs  of  increased  action  manifest  themselves.  The  pulse 
rises  above  the  natural  standard  both  in  frequency  and  vo- 
lume; the  skin  grows  rather  hot,  though  moist,  and  fre- 
quently there  is  copious  perspiration.  But,  notwithstanding 
these  disturbances,  the  sensations  are  in  the  highest  d^ree 
comfortable;  probably  from  the  contrast  with  the  extreme 
suffering  from  which  they  have  been  so  suddenly  and  com- 
pletely relieved. 

The  Bengal  Medical  Board  have  given  a  luminous  descrip- 
tion of  this  **  stage  of  excitement  or  reaction,"  which,  in  a 
greater  or  less  degree,  appears  always  to  follow  the  favour- 
able crisis.  They  have  observed  it  rising  to  a  great  height, 
assuming  all  the  characters  of  the  idiopathic  bilious  fevers  of 
the  country,  and  occasionally  becoming  fatal*.  This,  how- 
ever, does  not  appear  to  have  been  commonly  the  case  on 
the  other  Establishments.  A  slight  and  salutary  degree  of 
reaction  only  has  usually  followed,  which  has  quickly  sub- 
sided. A  rapid  convalescence  has  generally  ensued,  and  the 
strength  and  looks  have  been  regained  almost  as  quickly  as 
they  were  lost 

A  still  more  rapid  and  violent  description  of  the  disease 
has  frequendy  been  observed,  particularly  in  natives.  The 
patient,  apparently  in  his  ordinary  state  of  health,  is  going 

*  See  their  Letter  to  Dr.  Meek,  published  in  the  volume  of  Reports 
of  the  Bombay  Medical  Board. 
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abont  his  usnal  occupations,  when  the  sensoriam  is  in  an 
instant  invaded  by  violent  vertigo  and  ringing  in  the  ears 
(which  has  been  compared  to  the  humming  of  a  thousand 
swarms  of  bees,  the  beating  of  all  the  drums  in  camp,  or  the 
roaring  of  our  Goromandel  surf),  together  with  deafness  and 
dimness  of  sight.  The  contents  of  the  bowels  are  discharged, 
much  diluted,  at  one  very  large  evacuation,  after  which  the 
white  stools,  characteristic  of  the  disease,  immediately  ap- 
pear ;  vomiting  and  the  other  violent  symptoms  at  the  same 
time  set  in ;  and  the  most  extreme  debility,  and  even  deatii, 
are  produced  in  the  course  of  half  an  hour.  The  first  ap- 
pearance of  the  disease  in  His  Majesty's  34th  regiment  was 
marked  by  a  single  case,  which  was  fatal ;  on  the  two  follow- 
ing days  no  attack  was  observed,  and  the  alarm  which  was 
excited  had  begun  to  subside ;  but,  on  the  day  succeeding 
these,  thirty-seven  men  were  carried,  in  general  nearly  life- 
less, to  hospital,  between  eight  or  nine  in  the  morning  and 
midnight,  and  in  that  short  space  fifteen  of  them  died ! 

In  other  cases  the  morbific  cause  has  been  almost  instantly 
fatal.  Several  instances  were  heard  of,  at  Hoobly  and  other 
places,  of  natives  being  attacked  with  the  disease  whilst 
walking  in  the  open  air ;  and,  having  fallen  down,  retched 
a  little,  and  complained  of  vertigo,  blindness,  and  deafness, 
they  expired  in  a  few  minutes.  Mr.  Gordon -reports  to  the 
Medical  Board  of  Bombay*  several  cases  precisely  similar. 
At  Bellary,  a  native  tailor  was  attacked,  as  was  believed, 
with  this  disease  (for  it  was  during  its  prevalence),  and  in- 
stantly expired,  as  it  is  said,  with  his  work  in  bis  hands,  and 
in  the  very  attitude  in  which  he  sat  when  it  came  on.  Cap- 
tain Sykes,  in  a  letter  published  in  the  work  above  alluded 
to,  states,  that  **  when  the  disease  first  commenced  its  ravages 
at  Punderpoor,  three  hundred  and  fifty  people  are  described 
to  have  died  in  one  day,  tumbling  over  each  other  lifeless  in 
the  public  streets.''     Mr.  Coates,  on  the  same  occasion,  ob- 

•  Sec  Reports,  p.  82. 
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serves,  ''  the  Dumber  of  deaths  at  Panderpoor  in  a  few  days 
were  estimated  at  three  thousand ;  and  the  patients  are  de» 
scribed  as  having  been  knocked  down  dead,  as  if  by  lightning.** 
— It  is  only  in  the  nervous  system  that  we  can  reasonably  look 
for  an  explanation  of  these  occurrences. 

Another  very  striking  set  of  features  of  this  proteiform  dis- 
ease still  remains  to  be  delineated;  and  although  I  have 
deferred,  for  the  sake  of  perspicuity,  the  particular  mention 
of  them  until  now,  they  are  amongst  the  most  important,  and 
most  constant  in  occurrence.  The  burning  pain  in  the  sto- 
mach, increased  on  pressure,  and  the  common  circumstance 
of  the  ingesta  being  instantly  rejected,  are  indicative  of  iri" 
fiammatian  of  that  organ ;  and  the  appearances  on  dissection 
fully  prove  that  that  affection  takes  place,  perhaps  in  every 
instance ;  for,  whenever  the  disease  has  been  of  sufficieutly 
long  duration  to  allow  time  for  appearances  of  inflammation 
to  be  formed,  they  are  invariably  found,  not  only  in  the  sto- 
mach, but  in  the  intestines.  In  many  instances  we  have  the 
most  convincing  proofs  during  life  of  the  existence  of  inflam- 
matory action  in  different  parts  of  the  frame.  If  the  extreme 
depression  of  all  the  powers  of  life  already  described,  and 
particularly  if  the  state  of  torpor  which  follows  the  morbid 
cessation  of  vomiting,  purging,  and  spasm,  is  not  quickly  con- 
cluded by  death  or  natural  sleep,  the  temperature,  firom  being 
far  below  the  natural  standard,  rises  above  it.  If  there  is 
any  vigour  of  the  circulation  left,  the  heat  extends  over  the 
whole  surface,  and  the  moisture  disappears;  but  if  the 
powers  of  life  are  unequal  to  this,  the  trunk  only  becomes 
hot,  the  extremities  continuing  quite  cold  and  moist ;  or,  if 
life  is  at  a  still  lower  ebb,  a  very  considerable  accumulation 
of  heat  is  felt  in  the  axilla,  while  all  the  rest  of  the  surface 
remains  far  below  the  standard  of  health.  Under  these  cir- 
cumstances also,  the  pulse  is  extremely  quick  (140  or  up- 
wards), sharp,  and  occasionally  possessing  a  peculiar  trrt- 
tated  thrill,  which  is  strongly  expressive  of  inflammation  of 
vital  parts ;  the  tongue  grows  furred  and  dry ;  and,  in  com- 
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blnatioo  with  these  symptoms^  many  local  aj^arances  occar, 
leading  to  the  same  > conclusion.  In  some  cases  the  vomiting 
returns,  and  continaes  very  frequent,  rejecting  every  thing 
which  is  taken  in  for  several  days;  and  on  dissection  the 
villous  coat  of  the  stomach  is  found  of  a  deep  crimson  hue 
throughout.  In  others  there  is  fixed  pain  and  soreness  all 
over  the  abdomen ;  or,  if  the  inflammation  attacks  chiefly  the 
brain,  there  is  occasionally  muttering  delirium,  but  more  fre- 
quently coma,  with  deep  and  stertorous  breathing*,  and  sufia- 
ston  of  the  conjunctiva,  which  quickly  terminate  in  death.  In 
cases  which  have  lingered  on  for  some  time  in  any  of  these 
states,  and  even  when  the  topical  symptoms  are  scarcely  at 
all  evident,  the  appearances  of  inflammation  on  dissection  are 
strongly  marked,  and  quite  sufficient  to  account  for  death. 

This  inflammatory  stage  frequently  lasts  several,  even 
many  days.  If  the  depression  of  the  vis  vitse  is  extreme, 
the  secretions  of  bile  and  urine,  and  perhaps  nearly  all  the 
secretions,  continue  suppressed  throughout  it.  Under  other 
circumstances,  I  have  observed  small  quantities  of  high- 
coloured  urine  frequently  passed,  and  black  or  green  stools 
occur,  without  a  favourable  termination.  On  the  commence- 
ment of  the  stage  the  pulse  usually  becomes  rather  more  dis- 
tinct, but  it  is  more  from  increased  sharpness  than  fulness ; 
and  we  are  presented  with  the  remarkable  phenomenon  of 
acute  inflammation  and  extreme  debility  prevailing  at  the 
same  time,  and  indicating  opposite  modes  of  treatment. 

It  is  probable  that  many  of  the  cases  from  which  the  Bengal 
Medical  Board  have  taken  the  above-mentioned  description  of 
the  stage  of  reaction,  have  at  least  been  accompanied  with 
visceral  inflammation,  and  particularly  those  which  have  led 
to  the  remarks  in  the  paragraph  preceding  that  description. 
In  every  lingering  case  terminating  fatally,  which  I  have 
witnessed,  I  have  had  sufficient  reason  to  believe  that  in- 
flammation was  the  immediate  cause  of  death. 

It  is  not  only  during  the  existence  of  the  worst  symptoms 
of  cholera  that  this  extreme  tendency  to  inflammation  appears, 
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bat  it  may  be  perceived  in  a  less  degree  after  the  favourable 
crisis,  and  daring  convalescence.  Under  these  circnmstances, 
I  have  observed  a  great  number  of  diseases  of  this  nature 
making  their  attack.  In  some  enteritis  bas  supervened,  in 
others  phrenitis,  and  in  one  the  cessation  of  this  former  aflrec«- 
tion  was  immediately  followed  by  symptoms  of  the  latter.  I 
have  been  informed  of  a  case  of  cholera,  by  the  practitioner 
who  attended  it,  in  which  violent  pain  and  other  symptoms  of 
inflammation  in  one  of  the  kidneys  supervened.  The  gentle- 
man who  was  the  subject,  was  very  liable  to  disorder  of  the 
urinary  organs ;  and  it  is  remarkable  that  an  excessive  secre- 
tion of  urine  prevailed  throughout  the  attack.  The  case  ter- 
minated fatally  in  enteritis.  Mr.  Campbell,  in  an  oflScial  re- 
port to  the  Medical  Board  of  this  Presidency,  communicates 
a  case  of  the  epidemic,  in  which  symptoms  of  hepatitis  super- 
vened on  the  fourth  day,  terminating  in  death  on  the  seventh, 
from  an  abscess  in  the  liver,  which  was  found  on  dissection. 
I  have  also  observed  a  considerable  number  of  cases  both  of 
hepatitis  and  colonitis  or  dysentery  occuring  during  convales- 
cence from  this  disease ;  and  one  of  pneumonia,  which  proved 
fatal  by  producing  an  abscess  in  the  lung. 

Mr.  Whyte  observes,  that  convalescents  are  subject  to  re- 
lapses, **  differing  from  the  original  attacks,  inasmuch  as  the 
pain  is  generally  fixed ;  and  most  probably  depends  upon  in- 
flammation of  some  of  the  viscera  of  the  abdomen ;  and  these 
relapses  are  pregnant  with  danger*." 

In  a  number  of  instances  in  the  men  of  H.  M.  84th  regi- 
ment, who  were  convalescent  from  cholera,  I  witnessed  in- 
flammation, swelling,  and  ulceration,  taking  place  about  the 
punctures  which  had  been  made  in  bleeding ;  and  in  two  of 
them  that  rare  disease,  inflammation  of  the  vein  from  bleed- 
ing, occurred  at  the  same  time.  In  one  of  these  cases  death 
ensued,  from  the  inflammation  spreading  up  the  vein  to  the 

*  Reports  on  the  Epidemic. 
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large  vessels  within  the  chest,  as  was  proved  on  dissection. 
In  the  other,  the  disease  was  partially  arrested  by  dividing 
the  vein  above  the  puncture,  but  it  continued  to  spread  down- 
wards ;  and  on  its  finally  ceasing,  phrenitis  immediately  came 
on,  and  destroyed  the  patient.  Dr.  Girdlestone,  who  has 
written  on  this  disease  in  1782,  observes,  that  **  those  who 
recQvered  were  frequently  affected  with  carbuncles,  which 
would  sometimes  yield  neither  to  bark,  opium,  nor  wine*." 
More  instances  of  this  kind  might  be  collected,  but  these  are 
sufficient  to  prove  the  general  fact;  and  to  convince  the 
practitioner,  that,  when  he  has  carried  his  patient  through  the 
chief  severity  of  the  attack  of  cholera,  he  has  not  performed 
all  his  task ;— he  has  still  to  obviate  the  remaining  general 
tendency  to  inflammation. 

The  description  of  the  more  common  and  fundamental  type 
of  the  epidemic  is  now  completed.  It  will  be  perceived,  that 
the  disease  presents  an  extreme  variety,  and  perhaps  un- 
paralleled number  of  symptoms ;  and  that  it  undergoes  some 
remarkable  changes,  by  which  its  appearances  in  some  parts 
are  rendered  perfectly  dissimilar  from  those  which  prevail  in 
other  parts  of  its  progress.  Hence  it  becomes  a  desideratum 
in  every  point  of  view  to  define  its  different  stages ;  and  it 
seems  to  afford  us  sufficient  data  to  enable  us  to  do  this  with 
some  precision. 

A  number  of  slight  and  comparatively  trifling  symptoms 
have  been  detailed  as  occurring  at  the  commencement  of  the 
disease,  which  may  be  said  to  constitute  its  first  stage. 
These  affections  have  been  little  noticed,  but  they  are  more 
worthy  of  our  attention  than  any  other  part  of  the  disease ; 
for,  by  the  discovery  of  its  presence  in  this  state,  and  the 
prompt  application  of  remedies,  we  are  enabled  with  ease, 
and  almost  with  certainty,  to  crush  it  in  embryo.  This  stage 
is  indeed  not  unfrequently  wanting,  but  there  can  be  no 

*  *'  Essay  od  the  Spasmodic  Affections  in  India,"  p.  55. 
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doabt  that  a  ^eater  degree  of  attentioD,  on  the  parts  both  of 
the  patient  and  physician,  than  has  usually  heen  paid  to  it, 
would  much  more  generally  detect  its  existence. 

It  has  already  been  more  than  once  observed,  that  a  striking 
exacerbation  of  the  disease  usually  occurs  on  the  accession  of 
the  spasms.  This,  then,  will  sotBcieutly  point  out  the  end  of 
the  first  and  the  beginning  of  the  second  stage ;  or  in  cases 
where  spasms  do  not  occur,  the  severe  vomiting,  or  the  sink- 
ing of  the  pulse,  will  sufficiently  mark  the  event. 

A  still  more  remarkable  era  is  found  in  the  cessation  of 
the  vomiting,  purging,  and  spasms ;  or  that  fatal  and  delusive 
quiescence  of  the  system,  wherein  all  the  diseased  actions 
appear  to  cease,  but  without  being  replaced  by  the  healthy 
actions  of  the  frame,  which  are  necessary  to  the  continuance 
of  life.  These  events  clearly  mark  the  end  of  the  second  and 
beginning  of  the  third,  or  last  stage  of  those  cases  which  are 
rapidly  fatal,  and  conclude  without  any  considerable  symptoms 
of  reaction. 

Two  more  divisions  are  necessary  to  complete  this  classi- 
fication of  the  phenomena  of  the  disease.  The  first  of  these, 
occurring  only  in  the  more  protracted  cases,  will  consist  of 
that  state  which  is  chiefly  characterized  by  inflammation.  Its 
commencement  will  usually  be  marked  by  the  transition  from 
the  cold  and  torpor  of  the  third  stage  to  morbid  heat,  with 
various  marks  of  topical  affection ;  and  without  the  general 
revival  and  improvement  which  attends  the  return  to  health. 

Lastly,  the  stage  of  reaction  will  commence  with  the 
favourable  crisis,  and  include  all  those  febrile  and  other  in- 
creased actions  which  precede  and  accompany  convalescence. 

We  cannot  expect,  however,  generally  to  find  the  regularity 
which  is  here  assumed.  The  various  stages  will  be  found  to 
run  into  each  other  by  imperceptible  gradations.  The  spasms 
will  frequently  be  found  to  prevail  in  some  degree  in  the  third 
stage.  The  appearances  of  inflammation  will  often  be  vari- 
ously mingled  with  the  other  symptoms,  and  exist  in  a 
greater  or  less  degree  throughout  the  disease.     It  will  occa- 
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sionally  be  difficult  to  distingoish  between  tbe  stage  of  io- 
flammation  and  that  of  general  reaction,  as  botb  are  attended 
by  fever.  Tbe  topical  symptoms  will  however,  when  present, 
point  out  the  former.  It  will  be  attended  by  a  greater  deg^ree 
of  general  disease  than  the  simple  reaction;  for  one  is  a 
highly  dangerous  stage,  usually  terminating  in  death,  whilst 
the  other  appears  to  be  owing  to  the  salutary  efforts  of  nature, 
and  generally  ends  in  convalescence.  And  in  particular,  the 
inflammatory  stage  will  be  marked  by  a  want  of  that  increase 
of  the  fulness  of  the  pulse  which  characterizes  the  other ;  for, 
however  paradoxical  it  may  appear,  it  is  found  that  the  ten- 
dency to  inflammation  in  cholera  is  nearly  in  an  inverse  pro- 
portion to  the  force  of  the  circulation,  or  at  least  to  the  ful- 
ness of  the  pulse. 

It  will  be  useful  to  present  an  abstract  of  the  more  impor- 
tant and  usual  symptoms  of  each  stage  of  the  disease ;  which 
will  contain  a  brief  recapitulation  of  its  phenomena,  as  far  as 
they  have  yet  been  detailed. 

First  Stage. 

Pulse  soft,  rather  small,  and  frequently  quick ;  surface 
below  the  na^tural  temperature  and  moist ;  countenance  pale 
and  anxious;  pddiness;  headach;  ringing  in  the  ears; 
tremor ;  languor ;  depression  of  spirits  and  sense  of  debility ; 
nausea,  sometimes  vomiting;  griping  of  the  bowels;  some 
loose  stools  of  natural  colour,  afterwards  greyish;  pale  urine; 
thhrst 

Second  Stage. 

Pulse  very  small  and  weak,  generally  quick ;  surface  cold 
and  blue;  resjHration  hurried  and  oppressed;  countenance 
sinking  rapidly ;  extreme  anxiety  and  debility ;  spasms  of  the 
voluntary  muscles ;  frequent  vomiting  of  whitish  or  transpa- 
rent fluid,  mixed  with  mucus;  frequent  purging  of  white 
watery  fluid,  with  flakes  of  mucus;  extreme  thirst ;  oppres- 
sion and  burning  pain  at  stomach,  increased  on  pressure; 
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griping  at  interyals ;  no  secretion  of  urine ;  little  secretion  of 
saliva ;  copions  cold  sweat ;  voice  hoarse  and  weak. 

Third  Stage. 

Pulse  quick  and  extremely  small,  fluttering  or  imperceptible 
at  the  wrist;  coldness  and  lividity  of  the  surface  increased; 
respiration  oppressed,  occasionally  stertorous;  stupor; 
anxiety ;  facies  hippocratica ;  vomiting,  purging,  and  spasm* 
nearly  or  entirely  ceased;  extreme  thirst;  no  secretion  of 
urine;  mouth  dry;  skin  moist,  shrunk,  and  shrivelled;  eyes 
glassy,  or  covered  with  a  film ;  loss  of  voice;  tinnitus  aurium; 
blindness  and  deafness  frequently ;  diminished  sensibility  of 
the  surface ;  death. 

Inflammatory  Stage* 

Pulse  very  sharp,  extremely  quick  and  small;  surface 
wholly  or  partially  hot  and  dry;  tongue  furred  and  dry; 
sunken  countenance ;  various  symptoms  of  gastritis,  enteritis, 
or  phrenitis ;  the  pulse  disappears,  and  death  generally  en- 
sues. 

Stage  of  Reaction. 

Beg^s  after  sound  sleep,  or  other  symptoms  of  a  favour- 
able crisis;  pulse  quick  and  generally  fuller  than  natural; 
skin  warm  or  hot;  perspiration;  excessive  secretion  and 
evacuation  of  bile,  and  of  feculent  and  watery  matter  from 
the  primes  vise ;  return  of  the  secretion  of  urine ;  striking  im- 
provement in  the  looks;  agreeable  sensations;  convales- 
cence. 

But  the  practitioner  will  not  find  the  train  of  symptoms 
here  delineated,  or  any  other,  a  true  picture  of  the  disease  in 
every  case.  He  will  scarcely  even  find  the  whole  of  the 
more  prominent  symptoms  present  in  the  generality  of  cases. 
Certainly  the  more  rapid  and  violent  cases  exhibit  consider- 
able uniformity,  and  the  latter  stages  of  aU  fittal  cases  are 
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very  much  alike,  or  differing  but  in  the  manner  which  has 
already  been  described ;  but  in  its  less  fatal  forms,  and  its 
earlier  stages,  the  disease  presents  an  infinite  variety  of 
appearances.  It  was  a  common  remark  among  the  medical 
officers  at  Bellary,  that  no  two  cases  were  found  alike.  In  a 
considerable  proportion  there  is  no  appearance  of  spasm  in 
any  part  of  the  system.  In  many  there  is  no  purging;  in 
some  no  vomiting ;  and  in  others,  neither  of  these  symptoms. 
In  one  class  of  cases  a  very  considerable  morbid  exertion  of 
power  appears  in  the  muscles  both  of  voluntary  and  involun- 
tary motion,  in  the  organs  of  secretion,  and  in  the  circulating 
system :  in  another  class,  there  is  little  or  no  increased  action, 
but  on  the  contrary  a  general  cessation,  more  or  less  suddenly 
occurring,  of  all  the  moving  powers  of  life. 


SECT.  II. 

OF  THE  MILDER  FORM  OF  CHOLERA. 

Some  of  the  discrepancies  which  have  just  been  noticed 
must  be  ranked  among  the  anomalies  that  are  constantly  oc- 
curring in  all  diseases ;  but  the  chief  of  them  may  be  referred 
to  general  principles,  which  will  afford  some  insight  into  their 
causes.     The  severe  form  of  the  disease,  such  as  has  already 
been  described,  is  chiefly  characterized  by  diminished  action 
and  suppression  of  functions — as  extreme  debility  of  the  cir- 
culation and  animal  functions,  coldness  of  the  body,  and  ar- 
restation  of  the  principal  secretions.     The  most  striking  va- 
riations from  these  common  appearances  have  been  observed 
in  a  set  of  cases  which  are  chiefly  marked  by  the  prepon- 
derance of  increased  action ;  and  consequently  exhibit  the 
very  reverse  of  these  symptoms. 

Mr.  Curtis,  who  witnessed  this  epidemic  during  its  preva- 
lence in  1782,  observes  on  one  occasion :  **  About  a  third  of 
these  cases  were  evidently  connected  with  bilious  coUavies ; 
and  in  these  there  was  no  great  sinking  of  the  pulse  or  dimi- 
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nution  of  heat ;  and  the  spasms  were  coofined  to  the  legs 
and  feet.  There  was  some  fever,  and  the  palse  was  frequent 
as  well  as  feeble.  The  tongue  was  commonly  foul,  and  the 
countenance  yellow :  the  abdomen  tumid,  or  tender  to  the 
touch,  with  more  or  less  of  griping  and  bilious  discharge  by 
stool*." 

Dr.  Burrell,  surgeon  of  H.  M.  65th  regiment,  in  a  report 
to  the  Medical  Board  of  Bombay  f,  after  describing  the  low 
form  of  the  disease,  says,  "  On  the  22d  instant,  when  the 
men  had  been  duly  warned  of  danger  from  not  reporting 
themselves  sooner,  I  got  into  hospital  a  different  description 
of  cases,  viz.  men  with  a  full  pulse,  hot  skin,  constant  vomit- 
ing of  white  matter  like  thick  conjee :  seldom  any  purging ; 
if  it  existed  it  was  like  the  matter  vomited.  Bleeding  was 
used  in  every  case  with  so  much  success  that  I  have  bo  hesi- 
tat  on  in  recommending  its  adoption. 

'*  The  first  symptoms  in  the  attack  were  languor,  with  oc« 
casional  pains  and  sense  of  numbness  in  the  extremities,  vio- 
lent headach  and  thirst ;  shortly  there  ensued  nausea,  vomit- 
ing of  slimy  matter,  weight  over  the  praeoordia,  with  griping 
in  the  bowels,  small  stools  of  white  slimy  matter ;  no  appear- 
ance of  bile  from  the  stomach  or  bowels.  The  spasms  fol- 
lowed, in  many  cases  so  violent  as  to  require  six  men  to  hold 
the  patient.  If  relief  was  not  immediately  given,  it  is  asto- 
nishing how  soon  the  system  sinks  under  the  attack,  marked 
by  the  ends  of  the  fingers  and  toes  getting  cold,  pulse  and 
motion  of  the  heart  ceasing,  with  a  livid  mark  round  the 
eyes. 

**  From  this  state  some  men  recovered  by  the  stimulating 
plan,  although  they  had  been  in  that  condition  from  six  to 
twelve  hours ;  but  it  is  to  be  looked  upon  as  one  of  the  most 
dangerous  symptoms  of  the  disease."  The  Board  in  their 
Preface  also  mention  further  instances  of  heat  of  skin,  and 
other  marks  of  increased  action,  in  the  early  stages. 

*  Diseases  of  India,  p.  69. 

t  Reports  on  the  Epidemic,  p.  7. 
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Mr.  Campbell,  in  a  letter  to  Mr.  Scarmau,  from  Seroor, 
which  was  circulated  in  one  of  the  divisions  of , this  estahlish- 
ment,  observes  :—•''  The  cases  which  terminated  favourably, 
presented  very  different  symptoms  (from  the  low  form  of  the 
disease).  As  I  saw  the  men  immediately  after  they  were 
attacked,  they  came  to  me  with  a  quick,  full  pulse,  and  in 
several  instances  pain  in  the  head ;  there  was  no  sweating ; 
they  in  general  complained  of  a  numbness  in  some  part  of 
the  extremities,  before  the  spasms  came  on;  vomiting  and 
purging  of  a  whitish  matter  next  made  their  appearance,  and 
the  cramps  became  general.  In  several  cases  hile  appeared 
from  the  first  in  considerable  quantities  in  the  egesta;  and 
these  were  more  manageable  than  those  in  which  no  bile  was 
ejected,  although  the  spasms  and  vomiting  (the  most  distress- 
ing symptoms  of  the  complaint)  were  equally  violent. 

Mr.  Whyte  reports  to  the  Bombay  Medical  Board*  :-^ 
'*  In  conclusion  I  am  happy  to  inform  you,  that  for  the  last 
three  days  the  disease  has  been  evidently  on  the  decline,  and 
during  that  period  most  of  the  cases  have  assumed  a  dif- 
ferent and  much  milder  type,  and  comparatively  are  little 
dangerous.  It  approaches  somewhat  to  fever;  the  patient 
complains  of  severe  pain  in  the  legs,  sometimes  vomiting  a 
watery  fluid,  and  sometimes  bile ;  but  in  every  case  the  heat, 
80  far  from  being  diminished,  is  increased,  and  the  pulse  is 
full,  though  little  increased  in  frequency.  The  disease  is 
attended  with  this  advantage,  that  in  its  first  appearance  it  is 
alarming.  The  pain  in  the  abdomen  and  the  spasms  in  the 
legs  Bte  pretty  severe  ;  but  besides  he  is  possessed  with  emo- 
tions of  fear  and  alarm,  greater  than  the  symptoms  ought  to 
give  rise  to,  and  for  which  he,  when  asked  the  reason,  is 
totally  at  a  loss  to  account.  A  large  dose  of  calomel  and 
opium  in  every  case  has  been  sufficient,  and  generally  in  a 
few  hours  he  goes  home  quite  well."  On  a  subsequent  oc- 
casion he  observes:— ''The  disease  continues  to  present  a 

*  Reports,  p.  68. 
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milder  aspect,  and  now  occars  but  rarely :  loss  of  pulse  and 
coldness  are  seldom  obsenred ;  and  often  it  first  shows  itself 
by  a  severe  pain  in  the  abdomen,  attended  with  cramps  of  the 
lower  extremities ;  sometimes  by  a  sudden  giddiness  and  con- 
fusion, loss  of  memory  and  vomiting,  attended  also  with 
cramps :  indeed,  but  for  these  cramps  I  think  it  would  be 
impossible  to  distinguish  this  stage  from  fever,  at  the  begin- 
ning:  and  these  cases  are  hardly  attended  with  any  danger*." 

Mr.  Mackenzie,  of  this  establishment,  reports  to  the  Medi* 
cal  Board: — ''In  many  the  disease  is  said  to  have  been 
ushered  in  by  bilious  vomiting,  but  this  has  been  soon  changed 
to  a  watery  fluid."  Mr.  Hood  reports  the  same  occurrence* 
Mr«  Geddcs  also  reports  to  the  Board  the  general  occurrence 
of  full  and  quick  pulse  and  hot  skin  in  the  beginning,  form- 
log  cases  precisely  similar  to  those  detailed  by  Dr.  BurrelU 

Mr.  Duffin,  surgeon  at  Vellore,  in  a  report  to  the  Medical 
Board,  gives  the  following  account  of  the  disease  as  it  pre* 
vailed  there  and  at  Arcot,  in  1787.  ''  The  patients  are 
generally  seiased  with  a  nausea,  frequent  heats  and  chills,  9nd 
numbness  and  uncommon  sensation,  as  they  express  it»  of 
diffcDent  pacts  of  the  body.  Then  came  on  cold  sweats,  se* 
vere  gripings,  and  mostly  a  purging  of  bilious  colluvies,  ap- 
pearing often  in  a  ferment  like  yeast,  and  sometimes  not  uor 
like  it  in  colour.  Retchings  to  vomit,  often  bilious,  and  at 
other  times  scarcely  any  thing  is  brought  up  but  what  is 
drank.  There  is  intense  oppression  of  the  prascordia  and 
difficulty  of  breathing,"  &c.  &c.  Mr.  Davies,  '*  Head  Sur- 
geon,'' who,  it  appears,  was  sent  up  from  Madras  on  the  oo^ 
casion  here  alluded  tO|  to  investigate  the  cause  of  the  epi- 
demic at  Arcot,  reports: — "  On  my  arrival  at  Arcot^  I  found 
in  what  is  called  the  epidemic  hospital,  three  different  dis* 
eases,  viz.  patients  labouring  under  cholera  morbus;  an 
inflammatory  fever  with  universal  cramps ;  and  a  spasmodic 
affection  of  the  nervous  system.    The  last  had  proiFed  fatal 

*  Reports,  p.  23. 
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to  all  who  were  attacked  with  it/*  Mr.  DiiiBn  does  not  ap- 
pear to  have  made  these  distinctions ;  and,  after  the  evidence 
which  has  been  adduced^  wo  cannot  doubt  that  these  three 
diseases,  which  Mr.  Davies  mentions,  were  one  and  the 
same. 

My  own  experience  has  also  been  very  conclusive  with 
regard  to  the  sthenic  form  of  the  disease.  T  have  found  a 
very  considerable  number  of  cases  exhibiting,  singly  or  in 
partial  combination,  every  possible  degree,  and  almost  every 
kind  of  increased  action  of  which  the  system  is  capable :  — 
spasms,  such  as  not  to  fall  short  of  the  highest  degree  of 
tetanus ;  retching  and  spasms  of  the  intestines  equalling  colica 
pictonum;  very  full,  hard,  and  quick  pulse*;  hot  skin  and 
flushed  surface ;  evacuations  of  bile  both  by  vomiting  and 
stool,  from  the  commencement  of  the  attack ;  and,  finally,  I 
have  seen  some  of  these  cases  passing  into  the  low  form  of 
the  disease— *  the  circulation  passing  suddenly  from  extreme 
strength  to  extreme  weakness ;  the  skin  from  being  hot  and 
dry  becoming  deadly  cold,  and  bathed  in  sweat;  and  the 
increased  flow  of  bile  succeeded  by  white  stools  and  vomit- 
ing, clearly  indicating  the  total  suppression  of  that  secretion. 
One  inference  from  these  facts  is  plain  —  however  opposite 
these  two  forms  of  the  disease  may  appear,  there  is  no  es- 
sential or  generic  difference  between  them. 

Some  difference  in  cause  must,  however,  exist  to  produce 
this  difference  of  effect :  and  there  is  one  general  observation 
which  holds  good  with  regard  to  all  the  increased  actions, 
with  the  exception  of  inflammation,  that  suflSciently  points 
out  what  this  difference  is  —  ihey  are  found  to  indicate  a 
smaller  degree  of  the  disease  than  that  which  gives  rise  to 
the  opposite  affections. 

The  extracts  which  have  been  made  to  prove  the  existence 
of  affections  of  this  kind,  also  prove  that  they  are  symptoms 
of  a  less  dangerous  form  of  the  disease.     Mr.  Whyte  dis- 

*  One  of  them  was  actually  the  largest  and  strougest  pulse  I  ever 
felt ;  nevertheless  it  soon  sank^  and  the  case  was  lost. 


MILDKR   FORM   OF  CHOLERA.  21 

tinctly  observes,  that  the  cases  which  he  describes  were  **  of  a 
milder  type."  He  was  uniformly  successful  in  their  treat- 
ment ;  and  Dr.  Burrell  saved  nearly  the  whole  of  his  cases 
of  this  kind ;  yet  the  plans  of  treatment  which  these  gentle- 
men  employed  were  extremely  different  from  each  other. 
Mr.  Campbell's  letter  expresses  that  he  had  been  successful 
in  these  cases  only.  On  the  decline  of  the  epidemic  in  the 
34th  regiment,  Mr.  Allardyce  observed,  and  reported  to  the 
Medical  Board,  many  cases  attended  with  bilious  discharges 
throughout ;  and  he  constantly  found  them  mild  and  tractable. 

Mr.  Curtis  details  eight  cases  of  the  low  form  of  this  dis- 
ease, marked  by  the  suppression  of  bile ;  five  of  which  termi- 
nated fatally,  and  two  more  were  with  great  difficulty  saved* 
He  then  observes,  **  The  cases  which  appeared  after  this 
were  all  of  a  different  nature,  much  less  severe,  and  none 
turned  out  fatal.  They  were  all  of  them  combined  with  bili* 
ous  accumulations,  and  in  patients  where  this  diathesis  was 
visibly  present  at  the  time.  The  evacuations,  both  by  stool 
and  vomiting,  were  bilious ;  and  the  purging  was  attended 
with  griping  rather  than  tenesmus.  The  countenance,  in  place 
of  becoming  pale  and  livid,  was  sallow*. 

Mr.  M'Cabe,  depot  surgeon  at  Poonamallee,  informs  me, 
that  he  has  found  the  cases  which  to  common  observation 
might  appear  the  most  desperate — those  which  were  attended 
with  spasms  and  retching  of  extreme  violence  —  actually 
among  the  most  tractable ;  a  valuable  remark,  which  my  own 
experience  fully  confirms.  Dr.  Burrell  saved  eighty-eight 
out  of  ninety  of  his  later  cases ;  and  in  his  general  descrip- 
tion of  them,  he  says  that  the  retching  was  constant,  and  the 
spasms  often  so  violent  as  to  require  six  men  to  hold  the 
patient  on  his  cot.  On  the  other  hand,  nothing  can  be  more 
evident  than  the  intractable  and  fatal  nature  of  those  cases 
in  which  the  pulse,  instead  of  rising,  sinks  at  once ;  in  which 

*  Diseases  of  India,  p.  66. 
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there  are  no  spasms,  and  scarcely  any  Timiiting  or  (mrgiBg ; 
and  in  wbich  not  only  the  secretioD  of  bile,  but  the  secretions 
in  general  appear  1o  l>e  entirely  suspended. 

In  almost  every  instance  in  which  the  eases  characterized 
by  increased  action  are  mentioned,  tt  is  at  the  same  time  dis- 
tinctly  observed,  that  they  occurred  during  tho  decline  of  the 
epidemic,  when  we  must  suppose  that  the  morUfic  cause 
existed  in  a  diminished  degree ;  and  I  have  generally  ob- 
served, that  when  the  attacks  were  of  rare  occunreoce,  they 
assumed  more  or  less  of  this  form,  from  which  the  same  in- 
ference is  to  be  drawn.  It  is  also  evident,  that  the  increased 
actions  prevaHed  cliiefly  at  the  beginmng  of  each  case ;  con- 
sequently when  the  disease  had  not  attained  its  maximnm  of 
violence.  And,  if  any  other  evidence  was  wanting  to  show 
that  theso  affections  were  owing  to  a  comparativety  smaU 
degree  of  morbid  cause,  it  is  found  in  the  appearance  or  re- 
appearance of  that  class  of  symptoms,  in  every  case,  at  the 
favourable  crisis,  when  the  system  is  passing  from  the  ex- 
treme of  disease  to  health;  for,  excepting  the  spasmodic 
affections  and  inflammations,  the  stage  of  reaction  exl^it0 
all  the  increased  actions  of  cholera. 

The  total  absence  of  bile  from  the  evacuatitMis,  in  the 
early  stages  and  fatal  cas^  of  the  common  form  of  this  epi* 
demic,  has  led  to  a  common  belief  in  this  country,  that  it  is 
essentially  different  from  the  disease,  which,  since  the  days  of 
Hippocrates,  has  received  the  name  of  Cholera.  This  opi- 
nion is  supported  by  the  authority  of  Gnllen,  and  perhaps  all 
the  older  writers ;  for  they  seem  to  have  unanimously  con* 
sidered  the  **  irritation  of  acrid  bile  in  the  primsB  viss"  as  the 
proximate  cause  of  the  disease.  But  obedience  to  authority 
in  despite  of  evidence,  so  far  from  being  a  virtue,  becomes  a 
failing.  However  unwillingly  we  may  dissent  from  authority 
so  venerable  as  that  of  CoUen,  when  we  see  a  long  train  of 
peculiar  symptoms,  perfectly  similar  to  that  which  he  de- 
scribes, arising  entirely  without  the  cause  to  which  he  attri- 
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bates  ihem,  we  are  compelled  to  believe  that  he  has  falleii 
into  the  common  error  of  assaming  one  of  the  most  prominent 
symptoms  of  a  disease  as  its  proximate  cause. 

Dr.  James  Johnson  has  considered  this  disease  as  identical 
with  cholera  morbus,  and  has  very  successfully  combated  the 
<^inion  that  bile  is  the  proximate  cause ;  but  he  has  attempted 
to  do  away  the  distinction  between  them  by  a  supposition 
which  is  not  generally  admitted-^ that  the  excessive  flow  of 
bile  is,  in  both  forms  of  the  disease,  a  symptom  only  of  the 
more  advanced  stages.  We  have  much  evidence  that  this 
symptom  generaUy  occurs,  even  iu  the  beginning  of  European 
cholera ;  but,  from  instances  which  have  been  produced,  it  is 
clear  that  the  same  thing  not  unfirequently  happens  in  the 
milder  degrees  of  the  epidemic ;  consequently  it  affords  no 
grounds  of  distinction ;  on  the  contrary,  this  agreement  pr^ 
sents  the  last  mark  of  identity  between  Indian  and  European 
chotera. 

Our  extensive  experience  in  the  epidemic  has  indeed 
brought  to  light  various  symptoms  which  have  been  rarely, 
aad  some  of  them  perhaps  never,  noticed  in  common  cholera; 
but  this  may  be  clearly  attributed  to  the  wide  prevalence, 
and  greater  violence  of  the  disease.  The  cases  which  have 
been  noticed,  in  which  life  was  almost  instantaneously  ex- 
tinguished, cannot  be  looked  upon  in  any  other  light  than  as 
the  most  intense  degree  of  the  disease.  The  white  stools 
which  are  so  common  in  the  usual  form  of  the  disease  in 
this  countiy,  appear  occasionally  in  the  other.  Dr.  Darwin 
relates  a  case  of  cholera,  occurring  in  England,  in  which 
large  quantities  of  watery  fluid,  mixed  with  bile,  were  dis- 
charged in  the  beginning ;  but  "  after  the  yellow  excrement 
was  voided  the  fluid  ceased  to  have  any  smell,  and  appeared 
Uke  curdled  milt,  and  then  a  thinner  fluid  and  mucus  were 
evacuated*."  From  the  description  of  cholera  given  by 
Celsus  we  dfftw  the  same  inference;  and  at  the  same  time 

•  ZoOBomia,  vol.  i,  p.  414. 
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we  perceive^  that  almost  every  obseryatioo  which  he  makes 
concerning  it  presents  a  strong  mark  of  identity  with  this 
epidemic :  "  Nam  simul  et  dejectio  et  vomitas  est ;  praeterqae 
hsBc  inflatio  est,  intestina  torqnetitur,  bilis  supra  infraqae 
erumpitf  primum  aquae  similis,  deinde  ut  in  ea  recens  care 
lota  esse  videatar;  interdum  alba,  nonnunqaam  nigra  vel 
varia.  £rgo  eo  nomine  morbum  hunc  ^oXspav  Graeci  nomi- 
naverunt.  PrsBter  ea  vera  qan  supra  comprehensa  snnt, 
scepe  etiam  crura  manusque  contrahuutur,  urget  sitis,  anima 
deficit.  Quibus  concurrentibus  non  mirum  est  si  sabito  quis 
moritur.  Neque  tamen  ulli  morbo  minori  momento  succnr- 
ritur*." 

'  The  description  of  cholera  given  by  Sydenham  very  closely 
corresponds  to  the  Indian  disease,  and  is  important  as  it  takes 
particular  notice  of  the  occurrence  of  inflammatioo  ;  a  fact 
which  has  been  scarcely  noticed  by  authors,  and  is  extensively 
denied  in  this  country:  — "  vehement  vomitings  and  difficult 
and  painful  dejection  of  ill-conditioned  fluids,  agony  and  in- 
flammation of  the  intestines  and  abdomen,  cardialgia^  thirst, 
a  quick  pulse  often  small  and  unequal,  heat  and  anxiety, 
nausea  and  colliquative  sweat,  spasms  of  the  arms  and  legs, 
fainting  and  coldness  of  the  extremities,  which  terrify  the 
bystanders,  and  often  kill  in  twenty*four  hours." 

The  suppression  of  the  secretion  of  urine  in  cholera  does 
not  appiear  to  have  been  noticed  by  modern  authors ;  though 
it  is  a  most  important  symptom,  proving  that  the  suppression 
of  bile  does  not  arise  from  a  local  or  a  partial,  but  a  general 
cause.  It  was,  however,  known  to  Hippocrates,  and  ob- 
served by  him  in  the  bilious  form  of  cholera: — **  Eutychides 
ex  cholericis  afiectionibus,  in  crnribns  ad  nervorum  disten- 
sionem  desivit,  una  cum  secessu  deorsum.  Bilem  maltam 
abunde  coloratam  vomuit  ad  tres  dies  et  noctes,  valde  mbram: 
et  impotens  erat,  et  anxius.  Nihil  autem  continere  poterat, 
neque  ex  cibis :  et  urina  suppresHo  multa  ac  transitus  deor- 

*  Lib.  iv,  cap.  11. 
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sam :  per  vomitam  fex  mollis  prodiit  et  deorsam  quoqne 
erupit*." 

It  appears  therefore  that  there  is  no  constant  symptom  on 
which  to  found  a  distinction  between  European  and  Indian 
cholera ;  and  if  we  rest  it  on  the  usual  absence  of  bile  in  one, 
and  abundance  of  it  in  the  other,  as  well  might  we  divide 
this  epidemic  into  two  diseases  on  account  of  its  producing 
yiolent  spasms  in  the  muscles  of  one  subject,  and  none  at  all, 
but,  on  the  contrary,  extreme  debility  approaching  to  para- 
lysis in  those  of  another.  But  these  arguments  are  super- 
fluous. It  is  sufficiently  evident  that  cholera  morbus  and  the 
usual  form  of  this  epidemic  are  but  diflerent  degrees  of  the 
same  disease ;  and  that  the  former  is  the  lesser,  and  the  latter 
the  gpreater. 

As,  however,  the  preponderance  of  increased  action,  and 
particularly  the  excessive  secretion  of  bile,  clearly  mark  a 
milder  and  less  dangerous  form  of  the  disease,  it  is  highly 
desirable,  with  a  view  to  practice,  to  preserve  the  distinction. 
The  term  Cholera  is  certainly  improper,  in  so  far  as  it  con- 
veys a  wrong  idea  of  the  nature  of  the  disease ;  but,  until  its 
pathology  is  determined,  we  are  not  authorized  to  change  it 
for  another,  which  may  prove  equally  erroneous.  The  pur- 
pose will  be  sufficiently  answered,  and  at  the  same  time  the 
most  important  feature  of  distinction  clearly  expressed,  with- 
out any  hypothetical  assumption,  by  terming  the  European 
type,  including  all  eases  of  the  Indian  disease  chiefly  marked 
by  increased  action  of  any  kind.  Cholera  Mitior;  and  the 
common  form  of  Indian  cholera.  Cholera  Oravior. 

The  regularity  which  we  are  led  to  expect  from  descriptions 
of  diseases  (and  which  is  in  some  degree  necessary  to  their 
perspicuity),  rarely  occurs  in  practice ;  and  accordingly  we 
shall  frequently  find  it  difficult  or  impossible  to  draw  the  line 
of  distinction  between  these  two  forms  of  the  disease.  They 
will  be  found  running  into  each  other  by  imperceptible  grada- 

*  De  Morbis  Popularium,  torn,  i,  p.  7^* 
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tions ;  they  will  frequently,  nay  perhaps  mvariably,  in  oases 
of  the  former  which  terminate  fatally,  commence  in  the  first 
form  and  pnd  in  the  last ;  and  they  will  very  commonly  be 
found  perfectly  mixed  in  the  same  subject,  at  the  same  itime ; 
for  the  heart,  or  any  other  part  of  the  system  shall  be  affected 
in  the  extreme  degree  which  produces  diminished  action, 
whilst  the  liver  or  some  different  part  experiences,  at  the 
same  time,  only  that  which  gives  rise  to  increased  action.  It 
will  be  useful  to  adduce  a  strongly  marked  case  of  each  kind, 
occurring  in  similar  habits,  of  the  common  strength  and  Ail- 
ness,  and  both  terminating  feyourably ;  and  to  place  them  in 
opposition  to  each  other.  The  syvnptoms  in  which  they  will 
most  remarkably  differ  vnM  be  as  follows:  — 


CHOLERA  MITIOR.         CHOLERA  GRAVIOB. 


OBNERAL   CHARACTER. 


Increased  action. 


GENERAL   CHARACTER. 

Diminished  action. 


PARTICULAR   CHARACTERS. 

Excieasive   secretion   of   bile 

throngkoul. 
Violent  spasms  of  the  volnn- 

twry  muscles. 
Moderate  debility  of  the  alii* 

mal  functions. 
Full  and  istrong  pulse. 
Hot  skin  and  flushed  face. 
Violent  and  frequent  retching, 

spasms  in  the  intestines,  and 

purgiDg. 


PARTICULAR  CRARAGTBRS. 

Entire  suppression  of  bile 
til  the  favourable  crisis. 
Slight  spasms,  or  none. 


Extreme  debility  of  the  ani- 
mal functions. 

Extremely  weak  pulse. 

Cold  skin  and  sunken  face. 

No  spasms  in  the  intestines ; 
not  more  than  one  or  two 
evacuations  by  vomit  or 
stool* 


Such  will  be  the  appearances  in  the  early  stages  of  each 
oase.  If  the  disease  is  not  quickly  arrested  in  the  first  case, 
the  increased  actions  will  be  superseded  by  symptoms  of  an 
opposite  character;  consequently  it  will  assume,  in  a  great 
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degree,  tlie  AmR  of  the  «eoMid.  On  the  ooecrrenee  of  a 
favourable  -crisis,  also,  the  distioctiom  will  in  great  measwe 
cease :  in  both  there  wiH  be  excessive  secretton  of  bile,  heat 
of  skin,  and  a  pulse  above  the  natural  standard,  both  in  fre- 
quency and  force. 

We  have  seen  that  a  difference  in  degree  of  the  principal 

extental  morbific  cause  appears  to  be  die  chief  cause  of  Ifab 

variety  of  phenomena;  for  the  severe  fom  is  found  to  prevail 

chiefly  daring  the  early  and  middle  periods  of  the  prevalence 

of  the  disease  at  any  place,  and  the  other  after  the  favonrahle 

crisis  (if  the  term  is  admissible)  in  external  ciicumstances,  and 

when  the  epidemic  visiti^n  is  declining ;  but  both  forms  aro 

ftequently  met  with  under  the  same  external  circomstanoes; 

finr  at  the  same  time  and  place  one  dass  of  pOTsons  is  found 

4o  suffer  from  cholera  gravior,  whibt  another  class  experiences 

Muly  cholera  mitior.  This  diffiBnence  is  to  be  attriboted  chiefly 

4o  variety  of  temperam^at,  wliich  in  this,  as  well  as  in  aH 

joAer  disorders,  is  a  fertile  sonrce  of  variety  of  disease.     It 

was  early  remarked  by  the  Medical  Board  of  Madras,  thsft 

4ie  spasms  were  most  severe  in  the  most  robust  subjects ;  and 

.the  whole  of  our  experience  has  tended  to  confirm  this  obser^ 

vation,  and  to  etftabUsh  the  position,  that  the  whole  of  the 

increased  actions  of  cholera  are  (as  might  a  priori  be  expected) 

anoi«  prevalent  in  such  habits,  whilst  the  opposite  class  of 

afibctions  vastly  preponderates  in  delicate  constitutions.    Be^ 

tween  ttie  European  and  the  native  of  India  there  exists  a 

very  striking  difference  of  temperament;  for  the  latter  is 

greatly  more  weak,  lax,  and  delicate  than  the  former :  ao- 

covdingly  it  has  been  foimd,  that  the  low  form  of  the  disease 

is  most  prevdent  among  natives,  and  the  other  among  £u^ 

ropeans.    We  are  not  however  to  attribute  this  variety  of 

type  in  the  epidemic  entirdy  to  difierence  of  tonpeiameat, 

to  the  exclusion  of  a  difference  in  the  external  influence ;  for 

the  cases  with  incroased  action,  which  Mr.  Whyte  describes, 

occmred  in  a  corps  of  native  infantry,  and  are  very  similar  to 

those  mentioned  by  Dr.  Burrell,  as  appearing  in  the  69th 
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regiment.  They  were  all  clearly  owing  to  diminution  of  their 
great  remote  cause ;  for  they  occurred  at  the  same  time  and 
place^  in  immediate  succession  in  both  instances  to  others  of 
an  opposite  nature,  and  previous  to  the  general  return  to 
health. 

As  it  has  been  said  that  the  preponderance  of  increased 
action  marks  a  milder  form  of  the  disease,  and  that  the  Eu- 
ropean constitution  more  frequently  exhibits  that  phenomenon 
than  that  of  the  native,  it  follows,  that  the  disease  should  be 
less  fatal  in  the  former  than  in  the  latter  class  of  persons. 
This,  also,  has  been  very  generally  observed ;  and  there  can 
be  no  doubt  that,    but  for  the  intemperate  habits   of  the 
Europeans  in  India  (in  which  they  differ  from  the  native  as 
remarkably  as  in  the  physical  strength),  it  would  be  compara- 
tively harmless  to  them ;  for  this  unfortunate  way  of  life  pro- 
duces a  strong  tendency  to  inflammation,  which,  though  an 
increased  action,  is  highly  dangerous,  and,  as  will  be  subse- 
quently shown,  does  not  appear  to  obey  the  same  laws  with 
the  other  increased  actions.     In  fact  it  would  appear,  that 
increased  action  in  general,  whether  arising  from  a  smaller 
degree  of  morbific  cause,  or  a  greater  vigour  of  the  system, 
is  equally  indicative  of  less  disease  than  its  opposite.     It  is 
evident  that  the  quantum  of  disease  in  any  case  must  be  not 
only  in  proportion  to  the  quantity  of  external  cause,  but  in 
inverse  proportion  to  the  power  of  resistance  against  it  inhe- 
rent in  the  frame.     Like  the  sensations  produced  by  heat  and 
light,  it  bears  a  relation  to  the  previous  state  of  the  system  or 
organ  affected,  as  well  as  to  the  degree  of  its  cause.     The 
most  vigorous  and  healthy  persons  are  incontestibly  the  least 
subject  to  this  epidemic,    or,    when  attacked,  to  its  more 
dangerous  forms ;  and  it  is  probable,  on  the  foregoing  princi- 
ples, that  these  previous  states  of  the  system,  by  affording 
resistance  to  the  morbific  influence,  reduce  the  disease  to  its 
milder  form,  and  thus  chiefly  give  rise  to  the  same  phenomena 
as  those  which  attended  the  diminution  of  the  great  cause  of 
the  epidemic. 
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It  appears,  therefore,  that  the  great  and  ordinary  diversities 
in  the  phenomena  of  cholera,  which  arise  from  unnsnally 
increased  or  diminished  action,  are  principally  referible  to  dif- 
ferent degrees  of  disease.  Some  others  of  a  less  general  and 
important  nature  remain  to  be  noticed. 


SECT.  III. 


OF  THE  MORE  INFREQUENT  AND  ANOMALOUS  SYMPTOMS  OF 

CHOLERA. 

The  absence  of  spasm  in  many  cases  has  already  been 
mentioned ;  the  following  extract  from  a  report  made  by 
Mr.  Conran,  of  the  5th  native  cavalry,  to  the  Medical 
Board  of  Madras,  will  show  how  general  this  occurrence  oc- 
casionally is.  After  detailing  twenty-one  cases  which  had 
occurred  in  his  corps,  and  observing  that  he  had  supplied 
medicine  to  some  hundreds  of  the  natives  of  Arcot,  he 
says: — "The  epidemic,  as  it  has  occurred  under  my  obser- 
vation, is  precisely  such  as  has  repeatedly  been  described, 
with  one  remarkable  diGTerence,  nearly  the  total  absence  of 
spasm  or  cramp  in  every  case ;  unless  the  diminished  circula- 
tion in  the  extreme  vessels  should  be  considered  as  the  effects 
of  spasm  in  these  vessels,  like  the  imaginary  spasm  of  Cullen, 
in  the  cold  stage  of  fqver."  He  enumerates  the  other  usual 
symptoms,  and  adds: — **  I  have  purposely  placed  first  the 
rapid  depression  of  the  vital  powers,  because  it  seemed  to 
me  the  most  essential  part  of  the  disease ;  the  vomiting  and 
purging  are  but  secondary  compared  to  it.  Many  patients 
died  having  vomited  and  purged  but  two  or  three  times; 
which,  under  no  ordinary  circumstances,  could  be  sufficient 
to  exhaust  life ;  and  in  one  of  the  worst  cases  which  came 
under  my  observation,  there  was  no  vomiting  at  all."  Hence 
it  appears  that  these  cases  were,  in  other  respects  as  well  as 
in  the  absence  of  spasm,  marked  by  unusual  depression  of 
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▼ital  energy,  and  consequent  absence  or  dimination  of  all  ac- 
tion, whether  healthy  or  morbid.  Mr.  Duncan,  another  me- 
dical oflScer,  reports,  at  the  same  time  and  place,  the  same 
remarkable  absence  of  spasm ;  and  likewise  in  natives. 

The  absence  of  purging  has  also  been  remarked  in  so  many 
instances  as  to  repder  it  somewhat  more  than  a  casual  occur- 
rence. Dr.  Girdlestone,  in  his  description  of  this  disease, 
makes  not  the  smallest  mention  of  this  symptom ;  a  circum- 
stance which  is  remarked  by  Dr.  Clark.  We  are  not,  how- 
ever, to  conclude  from  hence  that  the  disease,  on  that  occa- 
sion, was  universally  unattended  by  purging ;  for  we  know, 
by  the  accounts  of  Curtis  and  others,  that  this  was  not  the 
case ;  and  no  doubt  can  be  entertained  that  the  epidemics 
which  prevailed  in  this  country  in  1782  and  1787  were  iden- 
tical with  that  which  exists  at  present. 

It  would  appear  that  when  the  spasms  are  very  violent 
and  general,  and  the  retching  extremely  distressing,  the  purg- 
ing is  little  remarkable,  and  frequently  altogether  absent 
This  was  evidently  the  case  in  Dr.  Burrell's  practice,  and 
stiil  more  remarkably  in  Dr.  Girdlestone's ;  and,  from  ob- 
servation, I  am  likewise  led  to  believe  it  of  common  occur* 
rence. 

Vomiting,  though  one  of  the  most  constant  symptoms,  has 
likewise  been  frequently  observed  to  be  altogether  absent. 
Mr.  Wyllie,  a  very  intelligent  medical  officer  of  this  establish- 
ment, observes,  in  a  report  to  the  Board;  —  '*  I  have  seen  so 
many  cases  without  vomiting,  that  I  do  not  consider  its  pre^ 
sence  at  all  necessary  to  characterize  the  disease.''  The 
same  gentleman  has  also  observed  the  absence  of  spasm  of 
the  intestines  so  constantly,  in  the  course  of  a  very  extensive 
practice,  that  he  considers  that  symptom  as  a  mark  of  dbtinc- 
tion  between  the  epidemic  and  common  cholera.  Mr.  Shed- 
den  likewise  reports  to  the  Board  the  frequent  occurrence  of 
oases  without  vomiting.  If  the  absence  of  vomiting  is  at- 
tended by  other  marks  of  a  high  degree  of  disease,  it  cannot 
l>e  looked  upon  in  any  other  light  than  a  most  fatal  symp- 
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torn ;  indicating,  in  general  that  the  system  is  inoapable  of 
the  smallest  exertion,  even  in  that  great  centre  of  life*— the 
stomach  and  its  neighbourhood.  Mr.  M'Cabe  informs  me» 
that  he  has  been  led  by  experience  to  look  upon  the  continu- 
ance or  return  of  the  irritability  of  the  stomach  in  the  worst 
stages,  as  a  favourable  symptom.  In  fact,  any  deviation  from 
Ae  atony  of  the  third  stage  must  be  preferable  to  its  continu- 
ance, for  it  appears  to  tend  directly,  and  only,  to  death. 

In  a  second  and  very  fatal  visitation  of  the  epidemic,  ex- 
perienced by  Brig.  Gen.  Pritzler's  force,  I  am  informed 
that  vomiting,  purging,  and  spasms  were  very  frequently,  in 
a  great  measure,  if  not  entirely  absent;  all  the  powers  oi  the 
system  failing  at  once,  and  death  commonly  ensuing  in  three 
or  four  hours  from  the  attack.  Such  cases  appear  to  consist, 
almost  exclusively,  of  the  third  stage  of  the  disease ;  the  first 
and  second,  consisting  of  its  lesser  degrees,  being  cut  off  by 
the  concentrated  form  of  the  morbific  cause. 

Trismus  has  been  observed  in  a  considerable  number  of 
instances.  It  does  not  appear  to  have  indicated  any  thing 
yery  remarkable.  The  jaw  has  frequently  continued  locked 
for  several  hou  s. 

Symptoms  approaching  to  hydrophobia  have  also  been  not 
unfreqoently  remarked.  Sir  Thomas  Sevestre,  assistant  sur* 
geon  of  this  establishment,  reports  the  following  case  to  the 
Medical  Board:-—"  Aminama,  a  native  woman  about  50,  was 
brought  to  me  about  6  o'clock  in  the  evening,  in  the  advanced 
stage  of  cholera  spasmodica,  with  which  she  had  been  attacked 
about  noon.  Her  pulse  had  entirely  ceased  at  the  humerus ; 
she  passed  some  blood  in  her  evacuations  downwards ;  the 
spasms>  extended  from  the  extremities  up  to  the  neck  and 
face,  forming  decided  trismus;  and  when  we  succeeded  in 
pouring  any  liquids  into  the  mouth,  they  were  partly  rejected 
firom  inability  to  swallow.  She  constantly  asked  for  water ; 
but  had  a  dread  of  the  pain  attending  deglutition.  Mtixer 
and  other  antispasmodics  were  repeatedly  given,  as  well  as. 
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stinralating  sohstances  appKed  externally;  but  the  disease  in 
this  instance  continued  with  snch  rapidity,  that  her  expected 
death  was  reported  to  me  on  the  following  morning." 
Mr.  Stewart  also  reports,  in  the  case  of  a  gnn  lascar,  the 
occnrrence  of  ''convulsion  occasioned  by  the  attempt  to 
swallow  liquids,  exactly  resembling  that  which  occurs  in  hy- 
drophobia ;  but  there'  was  no  horror  of  water.  The  disease 
appeared  chiefly  to  affect  the  chesL  On  dissection  the  right 
lobe  of  the  lungs,  and  all  the  costal  pleura,  were  found  much 
inflamed.  The  inner  coat  of  the  stomach  and  all  the  intes- 
tinal canal,  were  also  in  a  high  state  of  inflammation."  in 
one  instance  I  have  remarked  spasms  of  the  muscles  of  de- 
glutition constantly  brought  on  by  the  attempt  to  swallow. 
The  case  was  one  of  those  which  are  marked  by  increased 
action,  and  terminated  favourably. 

Hiccough  is  of  common,  though  not  general  occurrence : 
and,  it  would  appear,  chiefly  during  recovery.  Mr.  Corbyn 
remarks : — '*  It  is  not  a  dangerous  symptom  in  this  disease, 
for  there  was  hardly  a  patient  recovered  without  suffering  this 
spasmodic  irritability."  It  seems  to  be  much  more  frequent 
in  natives  than  in  Europeans. 

In  the  general  spasmodic  state  of  the  system,  which  pre- 
vails in  this  disease,  it  might  be  expected  that  cramp  of  the 
stomach  would  occur.  It  is  not,  however,  a  common  symp- 
tom. Mr.  Wyllie  reports  its  occasional  occurrence,  and  re- 
marks its  being  a  highly  dangerous  affection.  It  is  evident 
that  the  stomach,  in  general,  is  affected  only  with  the  clonic 
spasm,  producing  vomiting. 

Dr.  Girdlestone  remarks,  that  **  the  muscular  spasms  in 
some  were  only  clonic  or  convulsive;"  and  in  the  most  vio- 
lent cases  of  spasm,  it  would  appear  that  this  affection  occurs ; 
as  we  may  infer  from  the  circumstance,  so  frequently  noticed* 
of  many  men  being  required  to  hold  the  patient  on  his  cot : 
the  tonic  spasm  renders  the  body  rigid,  and  does  not  usually 
produce  excessive  struggling.     I  have  distinctly  noticed  the 
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occurrence  of  convuIsioDSy  particularly  in  a  patient  who  was 
subject  to  epilepsy ;  but  in  this  instance  there  appeared  to  be 
a  combination  of  that  disease  with  cholera.  The  clonic  spasm 
has  been  observed  to  be  usually  connected  with  insensibilitjf ; 
it  is  therefore  not  surprising  that  it  should  not  prevail  much 
in  cholera,  when  the  mind  is  generally  entire. 

Hemiplegia  has  been  noticed  as  a  consequence  of  cholera 
in  one  or  two  instances.  The  partial  or  total  loss  of  power  of 
the  voluntary  muscles  is  very  common  in  the  last  stages. 

Syncope  is  enumerated  by  Celsus  and  Cullen  among  the 
symptoms  of  this  disease.  But  it  is  certain  that  perfect 
syncope  is  not  one  of  the  ordinary  symptoms  of  this  epidemic, 
notwithstanding  the  aggravated  form  of  the  disease  which  it 
exhibits.  It  is  however  of  occasional  occurrence ;  and  not 
unfrequently  gives  the  first  intimation  of  the  presence  of  the 
disease,  particularly  in  its  worst  forms. 

Delirium  is  not  an  unfreqnent  symptom ;  and  it  is  not  un- 
common for  patients  after  recovery  to  have  nearly  lost  the 
recollection  of  all  that  happened  during  their  illness.  Perfect 
delirium,  when  it  occurs,  appears  to  be  owing  to  inflammation 
of  the  brain ;  but,  as  has  already  been  observed,  that  affection 
is  more  commonly  attended  by  coma. 

Cardialgia  is  frequently  noticed  as  a  common  occurrence 
in  convalescence.  It  would  appear  to  be  nothing  more  than 
a  continuation  or  return  of  the  heat  and  pain  at  the  stomach, 
which  prevail  at  the  height  of  the  disease  (and  which  have 
frequently  been  denoted  by  this  term),  owing  to  some  re- 
mains of  inflammation  of  the  stomach. 

Pain  and  soreness  of  the  muscles  which  have  been  affected 
with  spasm,  are  common  during  convalescence. 

Tenesmus  and  strangury  are  both  noticed  in  the  descrip- 
tion of  the  disease  by  the  Bengal  Medical  Board* ;  and  have 
occasionally  (particularly  the  former)  been  mentioned  in  the 
official  reports  of  the  other  establishments.  In  the  excessive 
irritation  which  exists  throughout  the  system,  it  is  not  sur- 

*  See  Bombay  Reports. 
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prising  that  these  symptoms  should  appear;  the  second  of 
them,  however,  I  have  scarcely  ever  seen ;  the  other  appears 
to  be  in  a  gpreat  measure  owing  to  the  excessive  peristaltic 
motion  of  the  intestines,  by  which  a  fresh  portion  of  fluid  is 
constantly  carried  down  into  the  rectum ;  but  it  may  also,  as 
in  dysentery,  arise  from  irritation,  for  it  is  frequently  at- 
tended with  a  discharge  of  mucus,  as  well  as  in  that  disease. 
Mr.  Whyte  reports:-— 'Mhe  tenesmus  now  becomes  con- 
stant,  although  nothing  is  discharged  but  the  fluid  above  men- 
tioned, and  a  substance  like  the  congealed  white  of  an  egg*." 

Bloody  stools  are  also  not  of  uncommon  occurrence.  In 
the  short  description  of  the  disease  given  by  Celsus,  and 
transcribed  above,  they  appear  to  be  noticed,  and  they  have 
frequently  been  observed  in  this  epidemic.  In  one  case 
which  I  have  witnessed,  a  large  quantity  of  blood  was  passed 
by  stool,  and  extensive  gangrene  of  the  small  intestines  found 
on  dissection.  The  Medical  Board  of  Bengal  likewise 
mention  bloody  stools  as  an  occasional  symptom;  and 
Mr.  Ogiivy,  of  this  establishment,  reports  several  cases  in 
which  **  the  evacuations  were  almost  wholly  composed  of 
pure  blood." 

The  evacuation  of  round  worms  (lumbrici),  both  by  vomits 
ing  and  stool,  b  a  very  common  occurrence ;  so  much  so  as 
to  lead  to  a  suspicion  with  some,  that  they  were  connected 
with  the  disease,  and  that  relief  was  experienced  on  their 
being  discharged.  Thb  however  is  not  probable.  The  fact 
only  shows  how  very  frequently  these  animals  are  inmates  of 
our  frames,  without  their  presence  being  suspected ;  and  that 
they  had  been  expelled  by  the  violent  action  of  the  stomach 
and  intestines.  It  seems  much  more  common  amongst  na- 
tives than  Europeans.  Mr.  James  Orton  has  seen,  ejected 
by  vomiting  in  this  disease,  one  of  the  larvas  (resembling  a 
caterpillar)  represented  at  p.  48,  vol.  vii,  Edin.  Med.  and 
Surg.  Journal,  fig.  1  and  8 ;  and  quotes  the  observation  of 

*  Reports,  p.  17. 
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Dr.  Bateman,  that  **  it  is  probable  that  this  is  not  one  of  the 
most  rare  of  the  insects  which  occasionallj  infest  the  human 
frame.'* 

Weakness  and  loss  of  the  voice  have  ahready  been  noticed. 
The  latter  appears  occasionally  to  occnr  previous  to  the  loss 
of  the  other  powers  of  voluntary  motion.  A  case  is  recorded 
of  a  lascar  who  was  suddenly  attacked  with  the  disease,  and 
instantly  rendered  speechless ;  he  fell  down  and  was  observed 
endeavouring  to  attract  the  attention  of  his  comrades,  who  stood 
near,  by  picking  up  and  throwing  small  stones  towards  them. 

It  is  remarkable  that  the  veins  of  the  surface  are  frequently 
noticed  to  be  full,  even  turgid,  at  the  same  time  that  the 
circulation  is  extremely  weak.  If  bleeding  is  attempted,  the 
veins  of  the  arm  quickly  empty  themselves,  after  which  it  is 
frequently  found  difficult  or  impossible  to  draw  more  blood. 

Rigor  appears  to  be  an  occasional  occurrence  in  the  be^ 
ginning,  particularly  of  the  milder  eases.     I  have  aot  looked 
for  this  symptom,  either  in  practice  or  refmrenee,  but  have 
seen  it  complained  of  in  one  instance.     In  fact,  this  truly 
proteiform  disease  seems  occasionally  to  imsaBie  all  the  cha> 
racteristics  of  fever.    This  resemblance,  as  pointed  out  by 
Mr.  Whyte,  has  already  been  noticed ;  Mr.  Robertson  places 
it  in  a  stiR  stronger  point  of  view:*— ''Tins  disease  disfrfays 
great  variety  in  its  mode  of  attack,  which  is  certainly  in^ 
fluenced  by  the  constitution  of  the  subject.     Thus,  amongst 
our  admissions  into  hospital,  I  have  observed,  that  men  who 
had  been  exposed  to  the  remote  or  exciting  causes  of  fever, 
were  seized  with  a  cold  chill  or  shivering,  and  a  gpreat  weak- 
ness, they  said,  such  as  they  never  felt  before,  with  some- 
times a  loss  of  sight;  these  were  succeeded  in  a  short  time 
hy  a  hot  skin,  quick  and  tolerably  ffiR  pulse,  acute  headach, 
intense  thirst,  sickness  and  sometimes  vomiting;   great  op- 
pressions in  the  chest,  and  a  tendency  to  spasmodic  twitching 
there,  without  much  affection  of  the  boweh*.** 

*  Reports,  p.  39. 
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Yellowness  of  the  eyes  and  general  jaundiced  appearance 
have  occasionally  been  noticed.  Mr.  Daw  has  observed  this 
affection  as  a  common  symptom,  at  the  beginning  of  the  dis- 
ease*. I  have  witnessed  it,  in  one  of  the  cases  attended 
with  evacuations  of  bile,  from  the  first,  preceding  the  attack 
a  day  or  two,  and  becoming  extreme  during  convalescence. 

A  remarkable  sense  of  pricking  in  the  extremities  is  fre- 
quently found  to  precede  the  spasms,  and  even  to  occur  in- 
dependent of  them.  Mr.  Boyd,  in  enumerating  the  symptoms 
of  the  disease,  in  a  report  to  the  Madras  Board,  states,  that 
''  a  prickly  sensation  generally  pervades  the  whole  body." 
In  the  case  of  an  European,  who  was  recovered  with 
great  difficulty,  I  observed  great  complaints  of  a  painful 
pricking  of  the  skin ;  which  the  patient  supposed  to  be 
owing  to  the  breaking  out  of  a  rash,  but  on  examina- 
nation  no  eruption  could  be  found.  It  occurred  whilst  he 
was  slowly  recovering,  and  was  still  suffering  from  inflamma- 
tion of  the  stomach.  Mr.  Annesley  informs  me  that  he  has 
met  with  a  similar  case  in  the  General  Hospital  at  Madras ; 
the  patient  complaining  much  of  prickly  heat,  though  no 
eruption  could  be  perceived.  A  gentleman  of  this  establish- 
ment, in  a  report  to  the  Medical  Board  (which  I  cannot  im- 
mediately refer  to),  mentions  the  frequent  occurrence  of 
itching  of  the  skin,  during  convalescence ;  arising  apparently 
from  the  same  affection.  It  is  probable  that  these  curious 
symptoms  are  of  common  occurrence,  but  from  their  trifling 
nature  are  generally  overlooked ;  for  in  a  short  account  of 
the  disease,  quoted  by  the  Medical  Board  of  Bombay  from 
an  old  native  work,  they  appear  to  be  mentioned.  The  whole 
of  the  description  is  worthy  of  being  transcribed.  "  Symp- 
toms of  the  disease  named  Visoochi.  Faintness,  purging^ 
vomiting,  thirst,  piercing  pains  in  the  bowels  (as  if  thrust 
through  by  a  spear),  vertigo,  spasms  or  knots,  yawning,  sen- 
sation of  internal  heat,  tremors,  pain  at  the  pit  of  the  sto- 
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SYMPTOMS   OP   CHOLERA.  87 

machy  violent   headach,  retention  of  urine,  coma,  restless* 
ness,  pricking  pains  in  the  body.** 

The  following  extracts  from  reports  of  some  of  the  head 
men  in  Malabar  and  Canara,  to  the  magistrate  of  the  districts, 
regarding  the  disease,  maj  not  be  unworthy  of  notice,  as 
consisting  of  observations  wholly  uninfluenced  by  theory. 

**  October  7,  1818.  From  the  Bunnawassi  Peischoar. 
Symptoms  —  Griping  of  the  belly ;  turning  of  the  head ;  a 
great  heat  on  the  body  and  burning  in  the  palms  of  the  hand 
and  feet  first,  and  then  the  whole  body  turns  very  cold,  and 
senseless. 

''From  the  Soonda  Tassildar.  Symptoms — Pains  in  the 
side  of  the  belly ;  burning  in  the  belly,  rising  to  the  throat ; 
breathless  ;  arms  and  legs  cold. 

"  From  the  Ankola  Tassildar.  Symptoms— Once  or  twice 
vomiting  and  purging.  From  the  feet  the  patient  feels  a 
kind  of  sensibility  which  rises  to  the  head,  like  venom ;  the 
arms  and  legs  then  get  cold,  and  senseless;  he  feels  great 
thirst." 

From  these  accounts  it  appears,  that  vomiting,  purging,  and 
spasm  were  not  very  remarkable,  as  the  two  former  are  men- 
tioned as  trifling,  and  the  latter  not  at  all.  The  sensation 
which  is  observed  as  arising  in  the  feet,  is  too  remarkable  to 
be  passed  over  without  further  notice,  as  something  of  that 
kind  seems  to  be  of  general  occurrence.  Dr.  Curtis,  Dr. 
Burrell,  and  others,  mention  pains,  sense  of  numbness  and 
other  uncommon  feelings,  in  various  parts  of  the  extremities ; 
and  I  have  witnessed  these  sensations  preceding  the  spasms. 
They  appeared  to  resemble  that  painful  aflection  produced  by 
pressure  on  the  nates  in  sitting,  when  the  foot  is  said  to  be 
asleep.  It  is  probable  that  they  occur  frequently  in  cases 
when  there  are  no  actual  contractions  of  the  muscles.  Dr. 
Peyton  remarks,  that  the  native  patients  with  cholera,  com- 
plained much  of  their  limbs,  though  he  could  see  little  or  no 
appearance  of  spasm  in  them. 
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Dr.  GnlleD  observes,  that  the  spasms  in  cholera  are  com- 
municated from  the  intestines  to  the  abdominal  mascles,  and 
from  thence  to  the  extremities;  but  this  opinion  has  pro- 
bably originated  in  theory.  It  has  been  generally  remarked* 
on  the  contrary,  that  they  commence  in  the  extremities  in 
this  epidemic,  and  from  thence  are  gradually  communicated 
to  the  moscles  of  the  abdomen  and  chest  This  progressive 
motion,  if  true,  is  remarkable,  and  coincides  with  the  course 
of  the  sensation  described  by  the  Tassildar ;  I  cannot  how* 
ever  speak  from  experience  on  the  point*  for  I  have  found 
the  spasms  very  desultory  and  irregular,  and  in  all  stages 
chiefly  occurring  in  the  extremities. 

It  is  remarkable  that  patients  in  this  disease  occasionally 
complain  of  hunger,  under  the  existence  of  the  worst  symp- 
toms of  the  latter  stages,  and  ask  for  food  almost  imme- 
diately before  death*  Mr.  James  Orton  has  noticed  a  case 
attended  with  the  usual  burning  pain  at  the  stomach,  frequent 
pulse,  hot  skin,  and  spasms ;  and  at  the  same  time  the  patient 
complaining  of  being  very  hungry. 

Dr.  Taylor,  in  an  interesting  report  to  the  Medical  Board 
of  Bombay,  observes : — *'  In  the  numerous  cases  which  have 
fallen  under  my  observation,  a  variety  of  symptoms  have  pre- 
sented themselves.  Nothing  indeed  excites  greater  surprise, 
or  perplexes  the  practitioner  more,  than  the  diversified  symp- 
toms of  this  disease.  From  the  name  of  Cholera  Morbus 
which  has  been  given  to  it,  we  should  have  supposed  that 
vomiting  and  purging,  and  especially  of  bile,  were  the  inva- 
riable and  most  distressing  symptoms.  In  a  number  of  cases, 
however,  there  was  neither  vomiting  nor  purging ;  while  in 
others  there  was  vomiting  without  purging,  or  viceverMa; 
but  in  none  was  there  the  smallest  appearance  of  bile.  Be- 
sides, when  the  vomiting  and  purging  did  occur,  they  were 
in  the  majority  of  instances  by  no  means  frequent  or  severe ; 
and  were  in  general  easily  checked  by  calomel  and  lauda- 
num. *  *  *  *     The  patients  also  frequently  complained  of 
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burniiig  pain  in  the  region  of  the  liver*  *  *  *  *     In  some 
cases  the  throat  wb»  especially  affected  with  spasms ;  though 
without  any  degree  of  pain,  and  the  patient  was  rendered 
incapable  of  utterance.    Trismus  also  occurred  in  sereral  in* 
stances.     Some  individuals  were  seized  with  general  tremors; 
while  others  complained  of  a  sensation  as  if  their  bodies  were 
pricked  with  pins."     He  proceeds  to  distinguish  three  dif- 
ferent descriptions  of  the  disease.     The  first  and  second 
differ  from  each  other  chiefly  in  rapidity  and  danger.    The 
third  is  inatked  by  the  extreme  suddenness  and  violence  of 
the  attack,  producing  perfect  syncope.     '*The  patients  fidl 
down  suddenly  deprived  of  sense ;  the  pulse  is  often  feeble 
and  indistinct,  but  sometimes  rather  full  and  strong :  when  he 
recovers  a  little,  he  complains  of  great  pain  in  the  head  and 
giddiness,  and  frequently  of  pain  in  the  abdomen.    Trismus 
occurred  in  two  or  three  of  these  cases."     It  does  not  ap- 
pear that  cases  of  this  kind  are  always  the  most  dangerous. 
In  the  only  one  given  in  detail  by  Dr.  T.,  the  state  of  in- 
sensibility was  quickly  recovered  from ;  the  pulse  was  found 
to  be  good,  though  trismus  was  present,  and  it  terminated 
favourably,  apparently  in  consequence  of  bleeding*". 

Sounerat  and  Bartolomeo  have  mentioned  this  disease  in 
their  accounts  of  this  country ;  and  the  brief  details  of  its 
symptoms  which  they  give  may  be  added,  as  they  exhibit  the 
appearances  which  to  common  and  casual,  but  unbiassed  ob- 
servation, have  appeared  the  most  remarkable.  Sonnerat 
says  it  is  marked  by  "a  watery  flux,  vomiting,  with  extreme 
faintness,  a  burning  thirst,  an  oppression  of  the  breast,  and 
a  suppression  of  urine.  Sometimes  the  diseased  felt  violent 
cholicky  pains;  often  lost  his  speech  and  became  deaf; 
pulse  small  and  concentrated.  The  patient  was  frequently 
carried  off  in  twenty-four  hours."  On  one  occasion  he  terms 
it,  '*an  indigestion."    This  phrase  expresses  a  remarkable 

*  Reports,  p.  17. 
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symptom  of  the  disease  which  I  have  omitted  to  notice.  It 
wottU  appear  that  the  process  of  digestion  ceases,  even  some 
time  before  the  disease  manifests  itself;  for  nothing  is  more 
common  than  the  food  being  thrown  off  on  the  first  attack, 
perfectly  unchanged,  although  many  hours  after  it  had  been 
citten. 

Bartolomeo  informs  ns  that  the  disease  is  termed  Mor- 
d^zym  by  the  natives ;  and  that  Sonnerat  has  transformed 
this  phrase  into  Mart  de  Chien.  He  says  it  is  characterized 
by  '*  vomiting, /ever,  and  stupefaction  ;**  and  was  osnally 
fintal  in  a  few  hours. 


CHAP.  11. 

OF  THE  INFORMATION   DERIVED  FROxM  DISSECTION   IN 

CHOLERA. 


SECT.  I. 


APPEARANCES  ON  DISSECTION. 


The  morbid  appearances  which  I  have  obsenred  on  dissec- 
tion,  in  a  great  nnmber  of  instances,  in  this  disease,  have 
been  pretty  uniformly  as  follows : — 

A  dark  bine  or  liyid  colour  of  the  surface  of  the  bodies ; 
existing  in  various  degrees  in  different  parts  and  different 
subjects,  and  most  remarkable  at  the  extremities.  It  ap- 
peared to  prevail  most  in  the  more  robust  and  sanguineous 
subjects,  and  in  the  more  rapid  cases.  Blood  taken  from 
both  the  venous  and  arterial  systems  was  found  to  be  of  a 
very  unusual  dark  and  purplish  colour. 

The  internal  organs  in  general  were  found  much  gorged 
with  blood.  This  was  particularly  remarked  in  the  veins  of 
the  mesentery  and  stomach,  and  in  the  lungs. 

The  stomach  exhibited  many  extensive  patches  of  a  crim- 
son colour,  usually  confined,  in  a  great  measure,  to  its  inner 
coats.  Similar  appearances  existed  in  the  intestines,  most 
remarkable  on  their  inner  surface,  but  appearing  externally 
in  a  greater  degree  than  in  the  stomach ;  they  were  much 
more  evident  in  the  small  than  in  the  large  intestines,  and 
often  occupied  large  portions,  or  the  whole  of  the  canal*. 
The  degree  in  which  these  appearances  in  both  stomach  and 
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intestines  existed,  seemed  in  general  to  bear  some  relation 
to  the  duration  of  the  case,  for  in  sach  as  had  been  of  several 
days'  continuance  they  were  highly  mariLed. 

The  stomach  contained  the  ingesta  which  had  been  given 
for  some  hours  before  death,  in  considerable  quantity,  and 
little  altered  either  in  appearance  or  smell.  Calomel  was 
frequently  found  at  the  bottom  of  the  fluid  contents,  aad  ad- 
hering in  various  places  to  the  mucous  coat*.  The  intes- 
tines were  in  a  great  measure  empty.  Their  contents  were 
usually  free  from  the  slightest  tinge  of  bile,  and  consisted 
chiefly  of  a  dirty  whitish  mucus,  resembling  conjee  or  thick 
barley  water,  slightly  tinged  with  milk.  Great  portions  of 
them,  particularly  the  large  intestines,  were  frequently  found 
contracted,  so  as  with  diflkulty  to  admit  the  finger  into  their 
cavities. 

The  gall-bladder  contained  the  natural  quantity  of  bile,  of 
no  very  remarkable  appearance.  The  gall-ducts  were  found 
pervious,  the  bile  flowing  readily  into  the  duodenum  on 
pressure  being  made  on  the  gall  bladder.  No  unusual  accu- 
mulation of  bile  existed  in  the  ducts  or  their  ramifications ; 
but  a  small  quantity  of  that  fluid,  of  the  healthy  appearance, 
might  be  squeezed  out  of  each  of  the  pori  biliarii. 

The  urinary  bladder  was  almost  invariably  found  contracted 
to  the  size  of  a  hen's  egg,  without  containing  a  drop  of  urine; 
but  smeared  internally  with  a  whitish  mucus,  similar  to  that 
found  in  the  intestines.  The  ureters  contained  the  same 
substance. 

The  veins  of  the  brain  were  much  distended  with  black 
blood.  The  minute  arteries  of  the  membranes  of  the  brain 
were  frequently  found  injected.  These  appearances  of  vas- 
cular action  were  most  marked  in  subjects  who  had  died  per- 
fectly comatose  or  apoplectic,  and  like  those  of  the  stomach 
and  intestines  in  protracted  cases. 

*  I  have  been  informed  by  a  practitioner  in  whose  observation  I 
have  ^eat  confidence,  that  he  had  frequently  found  this  medicine  ad- 
hering chiefly  to  those  parts  of  the  stomach  which  were  inflamed. 
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Mr.  Annesl^y,  garrison  snrgeon  at  Madras,  has  eiamiiied 
the  appearances  on  dissection  in  a  great  number  of  cases, 
with  mtiob  indastry  and  attention ;  and  from  the  known  abi- 
lities and  experience  of  that  gentleman,  his  obserrations  mnst 
carry  with  them  all  the  force  of  truth.  In  the  case  of  a 
native,  who  was  recovering  from  amputation,  and  died  after 
a  few  hours*  illness,  the  following  are  the  principal  morbid 
changes  which  he  noticed  after  death : — 

The  small  intestines  in  many  places  of  a  thickened  pnlpy 
appearance,  and  darkish  pink  or  flesh  colour,  inflated  with 
air,  and  bearing  evident  marks  of  great  congestion ;  similar 
appearances  of  sufibsion  and  congestion  in  the  stomach ;  the 
colon  contracted  without  congestion  or  change  of  colour. 

The  lungs  were  found  collapsed  and  condensed,  of  a  black 
colour  on  both  sides,  resembling  a  mass  of  bruised  flesh,  and 
when  cut  into,  bled  profusely.  The  heart  containing  black 
blood  thoroughout. 

The  meningeal  arteries  and  veins  were  exceedingly  turgid, 
both  in  their  trunks  and  branches.  In  the  anterior  portion 
of  both  hemispheres  of  the  cerebrum  there  was  the  appear- 
ance of  considerable  arterial  action,  the  arterial  branches 
spread  over  that  part  of  the  brain  being  highly  injected  with 
red  blood.  The  large  veins  in  the  same  situation  were  like- 
wise highly  injected  with  black  blood ;  and  upon  the  middle 
lobe  of  each  hemisphere,  there  was  a  kind  of  gelatinous  ex- 
travasation, as  if  some  severe  injury  had  been  inflicted.  Six 
ounces  of  watery  fluid  were  found  between  the  membranes. 
Some  efitision  was  also  found  in  the  cerebeliio  cavity,  and  in 
the  top  of  the  spine ;  and  a  very  great  turgescence  of  the 
vessels  surrounding  the  whole  of  the  cerebellum. 

In  the  dissection  of  two  Europeans,  whose  cases  were  of 
the  usual  kind,  and  pretty  similar  to  the  above,  almost  pre- 
cisely the  same  appearances  were  found.  The  same  gela- 
tinous efiiision  on  the  membranes  of  the  brain  is  distinctly 
described ;  the  same  dense,  black,  and  congested  appearance 
of  the  lungs  is  also  particularly  adverted  to.    In  one  of  them 


44  APF£ARANG£S   ON    DISSECTION 

the  duodenam  and  jejanutn  were  foand  of  light  rose  coloar, 
the  ilium  of  a  darker  red,  and  mach  contracted.  Aboat  two 
feet  of  the  latter  was  of  a  dark  blue  colour ;  and  in  general 
the  vessels  on  its  external  coat  beaotifuUy  injected.  The 
whole  of  the  large  intestines,  but  particularly  the  rectum, 
of  a  dark  red  colour.  Adhesions  of  the  lungs  to  the  pleura 
costalis  were  likewise  found. 

Another  case,  which  was  fatal  in  eighteen  hours  from  the* 
attack,  exhibited  appearances  in  general  similar  to  the  three 
former ;  but  the  whole  of  the  internal  coat  of  the  stomach 
was  of  a  dark  bloody  appearance,  as  if  blood  had  been  ex- 
travasated  in  considerable  quantities  between  the  coats.  The 
brain  and  longs  as  in  former  cases.  In  many  succeeding  dis- 
sections, the  appearances  were  found  so  similar,  that  Mr.  A, 
has  deemed  it  unnecessary  to  particularize  them :  the  above 
observations  are,  in  general,  referred  to  as  expressive  of  the 
whole.  The  serous  effusion  on  the  brain  does  not,  however, 
appear  to  have  been  generally  observed  in  so  great  a  degree 
as  in  the  first  case. 

In  a  circular  letter  written  by  the  Medical  Board  at 
Madras,  on  the  first  appearance  of  the  epidemic  on  the  es- 
tablishment, giving  a  full  and  distinct  account  of  the  disease, 
with  directions  for  its  treatment,  the  morbid  appearances  on 
dissection  recorded  are:  —  inOammation  and  determination 
of  blood  to  the  stomach,  intestines  and  other  abdominal 
viscera,  and  even  the  brain  itself;  contracted  state  of  the 
urinary  bladder.  In  one  case  it  is  remarked  that  the  stomacli 
and  intestines  were  inflamed,  and  their  texture  so  much  de- 
stroyed as  to  occasion  their  being  lacerated  by  the  slightest 
touch.    The  duodenum  was  remarkably  hard  and  contracted. 

Mr.  James  Orton  has  observed  in  some  dissections  which 
he  has  made,  **  the  stomach  much  distended  with  flatus,  and 
in  one  instance  containing  two  quarts  of  watery  fluid ;  con- 
siderably inflamed  internally,  very  slightly  externally.  The 
small  intestines  had  the  rose  colour  usually  observed,  exter- 
nally ;  internally  much  inflamed ;  and  containing  through  their 
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whole  lengthy  except  a  hand's  breadth  or  two  from  the 
stomachy  a  greyish  mucus  tinged  with  blood.  The  colon  con- 
tained a  similar  matter ;  bnt  it  appeared  as  if  its  more  fluid  part 
had  been  absorbed,  leaving  it  like  small  pieces  of  coagalated 
blood.  This  intestine  was  contracted  and  seldom  inflamed. 
Parts  of  both  tbe  convex  and  concave  surfaces  of  the  liver, 
exhibited  marks  of  inflanunation.  In  one  instance  feculent 
matter  was  found  in  the  stomach.  In  another  its  inflamed 
mucous  coat  was  covered  with  opaque  viscid  matter,  which 
appeared  to  be  coagulable  lymph.  The  vessels  of  the  brain 
were  turgid ;  and,  on  cutting  into  its  substance,  spots  of  blood 
appeared  on  the  divided  surfaces."  He  adds:  "These 
dissections  prove,  in  a  very  striking  manner,  the  rapidity 
with  which  inflammation  of  the  stomach  and  intestines  is 
produced ;  for  all  the  appearances  above  described  must  have 
been  formed  in  the  course  of  twelve  or  fifteen  hours." 

Mr.  Kelly,  in  the  report  of  a  dissection  sent  to  the  Medical 
Board  of  Madras,  observes  :  —  "  The  left  lobe  of  the  lungs 
was  much  inflamed,  with  strong  recent  adhesions,  extending  to 
the  mediastinum  and  right  lobe.  The  omentum  and  stomach 
were  also  a  good  deal  inflamed,  particularly  the  inner  surface 
of  the  latter,  which  was  covered  with  viscid  mucus  of  a  dirty 
white  colour,  and  had  some  appearances  of  extravasation. 
The  small  intestines  more  or  less  inflamed ;  particularly  the 
ilium,  which  was  smeared  internally  with  a  bloody  mucus. 
The  colon  and  rectum  also  inflamed."  In  another  case  the 
appearances  in  general  were  similar ;  and  in  this  instance  it  is 
remarked  that  the  pulse  had  risen,  and  the  heat  of  the  body 
returned,  with  delirium,  some  hours  before  death.  It  does 
not  appear  that  the  brain  was  examined. 

The  Medical  Board  of  Bengal  have  observed  appearances 
very  similar  to  those  already  described :  —  Excessive  conges- 
tion in  the  internal  veins ;  inflammation  and  efiiision  of  coa- 
gulable lymph  on  the  brain,  and  adhesion  between  its  mem- 
branes *.    They  observe   that   **  the  abdomen,   upon  being 

*  See  their  letter  in  the  Appendix. 


46  APPBARAN0B8   ON    DISSECTION 

laid  open,  emitted  a  peculiar  offensive  odonr,  wholly  different 
from  the  usual  smell  of  dead  bodies ;  and  it  was  believed, 
perhaps  rather  fancifully,  that  the  bodies  sooner  underwent 
putrefaction  than  those  of  persons  dying  under  the  ordinary 
circumstances  of  mortality.''  I  have  reason  to  believe  that 
this  remark  is  not  unfounded ;  for  I  have  observed  putrefac- 
tion come  on  in  several  of  these  instances  with  great  rapidity. 
In  the  last  fatal  case  of  the  disease  which  I  have  witnessed, 
I  was  prevented  from  making  a  post  mortem  examination 
by  interment  having  taken  place  about  eight  hours  after 
death,  in  consequence,  as  I  was  informed,  of  the  offensive 
state  which  the  body  was  in.  The  weather  at  the  time  was 
moist,  but  not  hot. 

Mr.  Whyte  relates  the  case  of  a  native  who  died  after 
thirty-six  hours'  illness.  On  dissection  the  stomach  was  found 
completely  distended  with  an  immense  quantity  of  haff 
digested  rice  and  meat,  which  was  supposed  to  have  been 
given  clandestinely  not  long  before  death.  On  the  convex 
surface  of  the  liver  a  considerable  extravasation  of  blood  was 
found.  The  lungs  were  much  colbpsed.  The  usual  morbid 
appearance  of  the  vessels  and  coats  of  the  stomach  and  intes- 
tines occurred.  The  large  intestines  contained  the  usual 
white  matter ;  but  the  contents  of  the  small  intestines  were 
tinged  with  black  bile  ^.  In  this  case  it  is  evident  that  the 
secretion  of  bile  had  returned.  It  also  shows  the  torpid  state 
of  the  stomach  which  takes  place  in  the  latter  stages ;  and 
affords  an  instance  of  another  remarkable  symptom  which  has 
already  been  noticed  — the  desire  for  food  shortly  before 
death. 

Dr.  Burrell  found  "  the  liver  of  a  dark  colour,  distended 
with  blood,  and  the  gall-bladder  futt  of  bile ;  the  spleen  of 
an  extremely  blue  colour;  the  omentum  inflamed,  and  its 
veins  filled  in  every  part ;  the  small  arteries  of  the  intestines 
of  a  lively  red ;  the  colon  contracted  throughout  its  length 

*  Reports,  p.  65. 
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to  the  size  of  the  middle  finger*  and  its  calibre  was  so  small 
as  hardlj  to  allow  a  scalpel  handle  to  be  introduced. 

"The  veins  of  the  stomach  more  particularly  arrested  our 
attention ;  on  the  great  curvature  they  were  of  an  interme- 
diate size  between  a  crow's  and  a  common  quill ;  these  turgid 
veins  were  more  apparent  internally ;  and  the  most  forcible 
vpgection  could  not  have  more  completely  filled  the  vessels. 
The  mesenteric  vessels,  as  well  as  the  vessels  of  every  other 
internal  membrane,  partook  of  this  appearance  of  increased 
action.  The  lungs  were  dark  and  suffused  with  blood.  This 
most  probably  is  the  cause  of  the  stertorous  and  laboured 
breathiog  present  in  almost  every  fatal  case  *." 

Mr.  Whyte,  in  a  case  of  nineteen  hours'  duration,  observed 
''  the  liver  increased  in  size,  and  full  of  blood.  The  vesica 
fellis  pretty  full ;  the  stomach  very  much  so,  and  of  so  dark 
a  colour,  that  on  a  superficial  examination  it  might  be  thought 
in  a  state  of  gangrene.  The  small  intestines  too  presented  a 
similar  appearance,  and  might  easily  give  rise  to  a  simihir 
mistake;  but  both  were  perfectly  adhesive  and  firm.  The 
colon  was  contracted  to  the  thickness  of  a  finger,  and  pale.** 
He  considers  the  dark  appearance  of  the  stomach  and  intes- 
tines as  arising  from  fulness  of  their  small  veins ;  and  de* 
scribes  the  extreme  turgescence  of  the  larger  veins  noticed  by 
Djt.  Burrell.  The  lungs  were  found  of  a  much  darker  colour 
than  natural  approaching  to  that  of  the  liver ;  the  bladder 
empty ;  and  he  adds,  ''  indeed  all  the  secretions  seem  almost 
wholly  suj^ressed  in  ihm  disease,  except  those  of  the  stomach 
and  intestines,  which  are  much  altered  in  quality." 

In  another  case  of  thirty-eight  hours'  duration,  which  was 
eomatose  for  twenty-four  hour»  before  death,  the  same  dark 
colour  of  the  stomach  was  found,  but  without  distension  of 
the  larger  veins.  ''  A  portion  of  the  iUum,  to  the  extent  o[ 
about  eighteen  inches  firom  the  oEcum  caput,  with  its  corre- 
sponding mesentery,  was  perfectly  black  and  gangrenous  in 

*  Reports,  p.  69. 
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appearance.  We  pronounced  them  so  at  the  time,  bnt  npon 
reflection  I  think  the  gut  possessed  too  much  tenacity  of  tex- 
ture ;  and  this  appearance  might  be  given  by  extravasation, 
which  I  believe  is  difficult  to  be  distinguished  at  all  timeis 
from  the  former  state.  The  colon  throughout  was  much  more 
diseased  than  either  the  stomach  or  upper  portion  of  the 
small  intestines,  although  not  so  much  so  as  the  portion  of 
the  ilium  just  taken  notice  of.  It  appeared  in  a  state  inter- 
mediate between  venous  congestion  and  arterial  inflammation ; 
indeed  its  colour  and  whole  appearance,  as  well  as  that  of  the 
mesocolon,  was  of  that  mixed  nature,  that  I  do  not  know 
a  better  method  or  mode  of  expression,  whereby  to  convey 
an  idea  of  it.  And  here  1  may  remark,  that  in  this  disease 
I  think  the  former  state  runs  frequently  into  the  latter. 

''  On  examining  the  upper  part  of  the  cranium  we  thought 
the  dura  matter  inflamed ;  the  trunks  of  large  blood  vessels 
were  distinctly  seen  through  it ;  and  on  removing  this  mem- 
brane we  were  presented  with  a  beautiful  sight ;  the  veins  of 
the  pia  mater  distended  as  if  ready  to  barst,  and  running  in 
all  directions  among  the  convolutions  of  the  upper  hemisphere. 
The  increase  of  size  was  perfectly  sufficient  to  account  for 
the  coma  which  had  taken  place.  Several  small  arteries  were 
seen,  but  I  think  not  more  than  are  usually  found;  and 
certainly  not  enough  for  us  to  infer  that  the  membrane  had 
been  inflamed.     No  seram  was  found  in  the  ventricles  *." 

It  appears  to  me  sufficiently  evident,  that  the  dark  blue  or 
black  colour  of  the  stomach  and  intestines  in  these  cases  was 
owing  to  actual  gangrene.  That  their  firmness  was  not  much 
destroyed,  is  by  no  means  sufficient  to  disprove  this  concla* 
sion ;  for  in  enteritis  and  dysentery  similar  appearances  are 
found,  without  destruction  of  texture,  in  their  slighter  de- 
grees. It  is  difficult  or  impossible  to  conceive  that  they 
could  be  produced  by  simple  congestion;  and  they  were 
observed  in  even  a  greater  degree  in  the  second  case,  in 
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which  the  targid  state  of  the  veins  of  the  abdominal  Tiscera 
was  not  found.  The  existence  of  inflammation  in  these 
organs  was  also  evident  and  admitted. 

Mr.  Crawy  in  a  case  of  eighteen  hoors'  duration,  found  on 
dissection,  **  the  vessels  of  the  stomach,  duodenum,  and  the 
whole  of  the  alimentary  canal,  with  those  of  the  mesentery, 
liver,  and  Inngs,  amazingly  goi^d  and  distended  with  blood* 
Many  of  the  veins,  particularly  of  the  stomach  and  mesentery, 
were  as  large  as  crow-qaills  ;  and  the  smaller  ramifications  of 
the  arteries  were  also  distended ;  with  every  appearance  of 
general  inflammation  as  well  as  venous  congestion.  The  arch 
of  the  colon  was  much  contracted.*' 

In  another  case  **  symptoms  of  coma  and  great  derange- 
ment of  the  head,  with  great  anxiety  and  oppressed  and 
laborious  breathing,  speedily  came  on  ;  and  the  hands,  arms, 
and  lower  extremities  were  cold,  while  the  rest  of  the  body 
retained  its  natural  temperature.  Powerful  stimuli  were  ad- 
ministered, and  blisters  applied  to  the  epigastrium,  head,  and 
back  of  the  neck,  and  leeches  to  the  forehead  ;  but  these  were 
not  successful  in  drawing  blood,  and  the  man  sunk.  On  dis- 
section we  found  the  same  congestion  of  blood  in  the  abdo- 
minal and  thoracic  viscera  as  in  the  former  case ;  but  there 
were  also  large  spots  of  extravasated  blood  found  m  different 
parts  of  the  intestinal  canal ;  and  in  other  places  decided  ap- 
pearances of  increased  arterial  action ;  while  a  large  portion 
of  the  ilium  and  colon  was  in  a  completely  gangrenous  state. 
I  felt  certain  from  the  symptoms  that  the  brain  would  indicate 
disease ;  and  nothing  could  be  more  convincing  than  the  ap- 
pearances when  the  calvarium  was  removed.  The  most  ex- 
pert anatomist  could  not  have  injected  the  ten-millionth  part 
of  the  vessels  which  covered  the  membranes,  and  the  surface 
of  the  brain.  It  appeared,  indeed,  as  if  the  whole  was 
nothing  but  a  mass  of  blood  vessels ;  and  every  little  branch 
seemed  so  entirely  distended  and  glutted,  as  if  one  drop 
more  must  have  ruptured  it.  There  was  no  effusion  of  fluid 
on  the  surface,  nor  in  the  ventricles.     In  the  space  of  twenty 
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or  thirtj  hoim,  thefefore,  joo  see  there  is  not  only  formed  a 
true  congestiTe  disease,  but  inflemmation,  and  even  gangrene 
luiYe  tak^i  place."  He  adds,  that  these  comatose  patients 
niYaiiably  die. 

Mr.  Crordon  obserres :  —  "It  appears  to  me  that  the  epi- 
demie,  now  prevalent  h«re,  generaUj  attacks  in  the  first  place 
the  brain»  and  that  the  stomach  is,  in  most  cases,  only 
secondarily  affected.  This  I  consider  the  nature  of  the 
disease  in  general;  although  there  certainly  are  cases  in 
which  the  stomach  is  principally  and  primarily  concerned; 
hot,  eY&i  when  this  is  the  case,  I  think  we  have  chiefly  to 
dread  acute  inflammation  of  that  viscus,  and  not  the  con- 
tinuance of  vomiting  and  purging."  These  views  are  illus- 
trated by  a  review  of  the  symptoms  and  appearances  on 
dissection,  which  he  describes  as  similar  to  those  already 
detailed. 

In  the  valuable  work  firom  which  these  extracts  are  taken, 
many  other  accounts  of  appearances  on  dissection  are  given, 
but  they  are  so  similar  to  those  already  described  that  it  is 
unnecessary  to  detail  them.  I  have  also  consulted  many  dis- 
sections recorded  by  the  medical  oflBcers  of  this  establishment, 
and  obtained  similar  results.  Marks  of  inflammation  in  the  liver 
are,  likewise,  not  unfrequently  noticed.  In  several  instances 
the  same  appearances  were  found  in  the  heart  and  lungs. 
I  have  been  informed  also,  that  actual  extravasation  of  blood 
in  considerable  quantities  has  in  some  instances  been  found 
on  the  surface  of  the  brain.  The  facts  that  I  have  stated, 
regarding  the  appearances  of  inflammation  bearing  some  pro- 
portion to  the  duration  of  the  case,  I  have  often  found  con- 
firmed in  the  course  of  these  inquiries. 
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SECT.  II. 

INFERENCES  FROM  THE  APPEARANCES  ON  DISSECTION.  AND 

GENERAL  OBSERVATIONS. 

The  information  derived  from  the  preceding  observations 
is  evidently  of  the  most  important  and  valuable  nature. 
They  uniformly  show,  that  a  high  degree  of  venous  conges- 
tion prevailed  in  the  internal  organs  in  general ;  and  they 
UP  less  distinctly  prove  the  existence  of  that  universal  ten- 
dency to  inflammation,  which  has  already  been  freqnently 
adverted  to. 

The  dark  colour  of  the  surface  of  the  bodies  and  of  the 
bloody  clearly  show  a  great  deficiency  of  the  change  which 
that  fluid  undergoes  in  the  lungs ;  and  this  inference  is  sup* 
ported  by  the  appearance  of  the  blood  drawn  during  life, 
which  has  constantly  been  observed  to  be  of  a  very  dark 
colour.  From  the  multitude  of  evidence  which  might  be 
adduced  in  proof  of  this  fact,  I  will  select  only  that  of 
Mr.  Scarman ;  whose  experience  at  the  head  of  the  medical 
department  of  the  Field  Force  in  the  Dooab,  together  with  a 
professional  industry  very  rarely  equalled*  entitle  his  observa- 
tions to  the  highest  degree  of  credit.  He  observes,  in  an 
official  report :  **  In  bleeding  in  this  disease,  it  has  been  re«- 
mavked  by  every  one  that  the  Uood  is  of  an  unusually  dark 
colour*  and  that  in  proportion  to  the  progress  of  the  dis* 
order:  and  that  it  coagulates  less  firmly  than  in  health. 
The  white  coagula  found  in  the  heart,  and  also  in  the  extre- 
mities of  the  veins  terminating  in  the  auricles,  indicate  that 
the  bkiod  coagulates  slowly  after  death ;  but  the  blood  taken 
away  in  the  treatment  of  the  disease  coagulates  in  the  usual 
time,  and  does  not  deposit  its  red  particles;  but  in  many 
cases  the  serum  separates  from  tbe  coagulum  more  slowly 
than  usual.''  I  have  to  regret  that  I  have  not  particularly 
attended  to  the  coagulation  of  the  blood ;  if  it  is  constantly 
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foand  to  take  place  less  quickly  or  firmly  than  usual,  the  fact 
will  be  highly  important.  In  one  instance,  however,  I  have 
witnessed  the  remarkable  circumstance  of  its  not  coagulating 
at  all.  The  blood  as  it  Bowed  from  the  arm,  on  this  occasion, 
was  of  a  very  dark  colour ;  and  on  inspecting  it  about  four 
hours  afterwards,  it  was  found  perfectly  fluid,  with  a  portion 
of  serum  about  half  an  inch  in  depth,  and  nearly  as  white  as 
milk,  floating  at  the  surface.  The  case  was  of  a  very  severe 
nature,  and  terminated  fatally  from  the  secondary  conse- 
quences of  the  disease. 

The  presence  of  the  ingesta  in  large  quantities  in  the  sto- 
mach, during  a  disease  which  is  marked  in  its  earlier  stages 
by  excessive  irritability  of  that  organ,  .together  with  a  total 
cassation  of  vomiting  for  some  hours  before  death,  and  the 
iiiiehanged  nature  of  the  contents  of  the  stomach,  aflbrd 
strx>iig  presumptions  that  that  organ  had  entirely  lost  its  capa- 
ViWty  <^  action,  if  we  except  that  of  inflammation;  and,  con- 
«i^Uf!^ntly»  that  the  process  of  assimilation  had  ceased  for 
«tuiit>  time  previous  to  the  fatal  «vent.  Indeed,  so  strong  did 
tKtN»«  and  other  appearances  lead  to  such  conclusions,  that  it 
WAS  the  unanimous  opinion  of  the  superintending  surgeon 
^\ki\  two  other  medical  officers  at  Bellary,  besides  myself  (in 
^M>i\junction  with  whom  a  great  number  of  the  foregoing  ob- 
««Mrvation8  were  made),  that  the  whole  alimentary  canal  had 
U«H>oma  paralysed,  and  entirely  lost  its  natural  motion  and 
iM^wt^rHi  for  some  time  before  death.  Under  these  circum- 
M^MO«*«t  we  need  no  longer  be  surprised  and  disappointed  that 
l)^^^  WiMit  powerful  stimulants  should  fail  in  restoring  the 
M^M)^'  powers  of  life  throughout  the  frame ;  for  it  is  pro- 
^^t^  that  all  our  remedies,  in  the  latter  stages,  remain  in- 
Ms^UV\^  iu  the  primes  viee.  That  inflammation  should  prevail 
\^  ^Kv^  states  of  the  system  is  truly  surprising;  but  it  ap- 
usu^u  \s^  hi'^  an  established  fact,  that  it  goes  on  with  extreme 
i4VVuU>  av^t withstanding  these  circumstances;  indeed,  as  far 
^^  »\i  v^MU  )i0rot)ive,  in  consequence  of  them.  It  is  highly 
\\\^\^K\  s^  i\^4^«i^\v.  whether  the  sudden  sinking  of  the  vis  vitse, 
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in  other  diseases  as  well  as  in  cholera^  is  attended  by  this  ex- 
treme tendency  to  inflammation  ? 

The  observations  on  the  biliary  and  urinary  organs  after 
death,  confirm  the  conclusion,  which,  indeed,  was  sufficiently 
evident  from  the  symptoms  during  life,  that  not  only  the  eva- 
cuation, but  the  secretion  of  both  bile  and  urine,  are  com- 
pletely suppressed  in  the  worst  forms  of  the  disease.  The 
suppression  of  bile,  and  its  relation  to  the  violence  and  danger 
of  the  disease,  have  long  been  observed  in  Indian  cholera ; 
and,  since  the  extensive  prevalence  of  the  epidemic,  the  im- 
portant fact  has  been  ascertained,  that  the  secretion  of  urine 
is  similarly  affected  in  similar  states  of  the  system.  Struck 
with  this  perfect  and  obvious  analogy*  and  the  generalization 
which  it  appeared  to  authorize,  I  have  been  led  to  pay  par- 
ticular  attention  to  the  latter  of  these  symptoms,  in  order 
fully  to  ascertain  its  existence ;  and  I  have  invariably  found, 
that  the  secretion  of  urine  was  completely  suppressed  under  the 
existence  of  the  more  violent  symptoms  and  dangerous  states ; 
and  that  the  remarkable  appearance  of  the  urinary  bladder, 
described  above,  was  constantly  met  with  on  dissection,  in  the 
unmixed  forms  of  the  disease.  I  was  first  led  to  this  inquiry 
by  analogy  suggesting  the  probability  6f  the  secretion  of 
urine  being  similarly  affected  with  that  of  bile ;  but  I  soon 
found  that  the  fact  was  no  original  discovery,  for  it  had  been 
previously  in  many  instances  observed. 

From  this  agreement  in  two  of  the  principal  secretions,  we 
are  naturally  led  to  expect  similar  *  affections  of  the  others ; 
and  accordingly  they  are  found  in  a  very  remarkable  degree. 
The  healthy  secretions  of  the  intestines  are  evidently  sup- 
pressed throughout  the  disease ;  for  their  discharges  possess 
neither  the  appearance  nor  the  smell  of  feces.  The  watery 
secretions  of  the  stomach  and  intestines  appear  in  excess. pre- 
vious to  their  suppression;  but  in  this  they  only  resemble 
that  of  bile,  with  this  difference,  that  they  require  a  greater 
degree  of  disease  for  their  suppression.    The  bile  appears  in 
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excess  only  in  the  milder  cases ;  the  intestinal  semm  is  ex- 
cessive in  the  earlier  stages  of  the  more  severe  as  well  as  the 
milder  cases ;  bat  they  appear  stiil  to  be  both  subject  to  the 
same  general  law  of  excess  from  the  slighter,  and  suppres-' 
sion  from  the  greater  degree  of  disease ;  for  in  all  cases 
which  terminate  fatally,  the  purging  becomes  suppressed  as 
the  (disease  arises  to  its  maximum ;  and  in  the  most  rapid 
and  fatal  cases  it  is  slight,  and  quickly  ceases,  or  does  not 
occur  at  all. 

I  have  frequently  observed  patients  in  this  disease  making 
gmat  complaints  of  dryness  of  the  mouth ;  and  the  extreme, 
and  as  they  have  termed  it,  choking  thirst,  which  invariably 
attends,  is  probably  occasioned,  in  some  degree,  by  the  defi- 
ciency of  saliva. 

In  the  latter  stages  the  eye  assumes  a  dull  and  glassy  ap- 
pearance, and  is  occasionally  covered  with  a  film.  These 
circumstances  appear  to  prove  a  deficiency  of  the  secretion 
of  tears,  which  in  health  is  continually  poured  out  orer  that 
oi^an. 

The  secretion  of  the  skin,  like  that  of  the  intestines,  ap- 
pears in  great  excess ;  and  this  occurrence  is  most  remarkable 
in  the  early  stages,  when  vomiting,  spasms,  and  other  marks 
of  increased  action  are  present.  It  is  probable  that  it  will  be 
found,  like  the  other  secretions,  to  become  entirely  suppressed 
before  death ;  but  this  I  have  not  distinctly  observed.  I  hare 
however  remarked  (and  a  similar  observation  has  been  made 
by  others),  that  blisters  constantly  fail  in  producing  any  dis- 
chaise  in  the  worst  stages.  I  have  several  times  seen  them 
produce  inflammation  and  redness,  even  greater  than  usual, 
causing  the  cuticle  to  be  thrown  off,  but  without  any  dis- 
charge, either  serous  or  purulent. 


Soch  is  the  detail  and  the  course  of  the  phenomena  of  cholera, 
both  in  the  living  and  dead  subject,  as  far  as  my  experience 
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and  researches  have  enabled  me  to  become  acquainted 
them.  It  is  fully  suflScient  to  confirm  the  position  with  which 
I  set  out — that  they  are  **  extremely  numerous,  important, 
and  peculiar."  I  trust  it  will  also  be  found  suflScient  to  in- 
spire my  readers  in  Europe  with  some  portion  of  the  deep 
interest  which  this  unparalleled  aflfection  has  excited  in  India; 
and  which  I  have  felt  to  be  such  em  in  great^  measure  to  ab- 
sorb every  other  sensation  and  pursuit,  since  I  first  met  with 
the  disease. 


CHAP.  III. 


OF  THE  PROXIMATE  CAUSE  OF  CHOLERA. 


The  proximate  causes  of  diseases  in  general  faavc  been  said, 
almost  proverbially,  to  be  covered  with  the  deepest  obscurity. 
They  are  involved  in  the  primary  movements  of  the  animal 
economy;  and,  until  physiology  shall  have  made  us  more  in- 
timately acquainted  with  the  nature  and  causation  of  these 
movements,  all  inquiries  into  the  essential  nature  of  disease 
must  remain,  as  they  have  always  been,  in  a  great  measure 
vague  and  hypothetical.     As  we  possess  but  a  very  imperfect 
knowledge  of  the  states  of  the  moving  powers  which  produce 
health  and  all  its  phenomena,   it  is  not  surprising  that  we 
should  be  unable  to  discover  what  are  the  changes  in  them 
which  give  rise  to  the  phenomena  of  disease ;  and,  when  we 
venture  to  substitute  hypothesis  for  fact,  that  our  conclusions 
should  frequently  be  wide  from  the  truth.     Hence  unfound^ 
theories  of  diseases  have  continually  been  formed,  and  have 
misled  their  credulous  followers ;  but  in  the  present  enlight- 
ened state  of  the  world,  and  with  the  cautious,  and  even  scep- 
tical modes  of  reasoning  now  in  use,  it  is  probable  that  a  false 
hypothesis  cannot  gain  or  maintain  credit:  any  attempt  to 
classify  and  explain  on  general  principles  the  phenomena  of  a 
disease  cannot,   therefore,   be  injurious  to  science,  and  if 
founded  on  truth,  must  be  beneficial.    The  want  of  a  suffi- 
cient number  of  data  is  the  great  obstacle  to  the  solution  of 
every  difficult  problem ;  and  this  is  particularly  experienced 
in  questions  of  pathology ;  but  in  cholera  we  are  presented 
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with  a  greater  number  of  striking  general  facts,  from  which 
fixed  principles  may  be  dedaced,  than  any  other  disease  seems 
capable  of  affording. 

The  oncertainty  and  imperfect  nature  of  the  science  of 
medicine  rarely  admit  of  direct  reasoning  from  fundamental 
principles,  or  of  mathematical  precision;  and  consequently 
anaiogy  is  almost  the  only  method  which  is  left  of  extending 
its  attainments.  But  by  this  means  the  most  important  dis- 
coveries have  been  made.  The  analogy  between  small-pox 
and  cow-pox  appears  to  have  led  Jenner  to  the  discovery 
which  has  immortalized  his  name.  The  obscure  similitude 
which  Sir  Isaac  Newton  perceived  between  the  diamond 
and  other  combustible  bodies  induced  him  to  believe  that  it 
might  be  burned ;  a  supposition  which  was  verified  by  experi- 
ment, and  gave  rise  to  the  discovery  of  its  composition.  In 
the  same  manner  it  is  probable  that  the  resemblance  between 
cholera  and  other  diseases  and  affections,  of  which  we  have 
more  knowledge,  will  throw  a  light  upon  its  nature. 

On  a  general  review  of  the  morbid  affections  of  cholera, 
the  circumstance  which  most  strikes  us  is  their  prevalence 
throughout  every  department  and  organ  of  the  animal  eco- 
nomy. In  other  diseases  we  generally  find  some  organ,  or, 
at  least,  some  class  of  organs,  preeminently  affected,  whilst 
the  rest  enjoy  a  comparative  immunity  from  disease ;  but  on 
a  sudden  and  violent  attack  of  cholera,  the  brain,  the  heart, 
the  lungs,  the  stomach  and  intestines,  the  liver,  the  kidneys, 
the  muscles  of  voluntary  motion,  and  organs  of  sense,  appear 
to  be  almost  simultaneously  and  equally  affected ;  and  almost 
as  many  and  various  are  the  ''  seats  of  the  disease,"  in  which 
it  has  been  seated  by  different  speculators*.     It  is  evident, 

*  The  liver  has  an  ancient  and  hereditary  title  to  tlus  supremacy, 
from  which  all  the  force  of  Indian  evidence  will  probably  be  unable 
entirely  to  depose  it.  Many  persons  in  this  country  have  agreed  that 
the  affection  of  the  stomach  and  intestines  was  the  first  link  of  the 
chain  of  morbid  action ;  but  then  came  the  questions,  which  of  them 
was  to  take  precedence  of  the  other,  and  what  was  the  nature  of  their 
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tlierefore»  that  no  caase  but  one  of  the  most  general  agency 
throughout  the  frame  is  sufficient  to  account  for  these  occur- 
rences: and  to  fix  on  any  disturbance  or  suppression  of  a 
function  which  is  not  immediately  necessary  to  life  (as  those 
of  the  liver,  the  skin,  or  even  the  stomach),  as  a  primary  af- 
fection, and  to  suppose  that  it  affected  the  others  by  sym- 
pathy— a  mode  of  action  which  we  do  not  even  pretend  to 
understand— > or  in  any  other  manner,  would  be  an  hypo- 
thesis, not  only  unsupported  by  any  sufficient  arguments,  but 
contradicted  by  facts.  The  sudden  defection  of  all  the  powers 
of  life,  which  is  far  the  most  prominent  and  urgent  of  the 
phenomena  of  the  disease,  strongly  argues  a  foilure  in  the 
sources  from  whence  the  vital  actions  are  immediately  de^- 
rived. 

The  ingenious  researches  of  Mr.  Brodie"^,  concerning  the 
Bgenej  of  the  nbrvous  system  in  the  animal  economy, 
and  their  important  results,  are  well  known.  In  some  expe- 
riments  he  maintained  the  circulation  in  animals,  by  artificial 
respiration,  for  a  length  of  time  after  the  head  was  removed, 
or  the  spinal  marrow  divided ;  and  gave  rise  to  a  series  of 
phenomena  which  bear  a  considerable  analogy  to  cholera. 

1.  It  is  a  familiar  fact,  that  the  removal  of  the  influence 
of  the  brain  from  the  rest  of  the  system,  either  by  taking  off 
the  head  or  dividing  the  spinal  marrow,  produces  spasms  and 
convulsions  of  the  muscles;  and  it  appears  that  these  occur- 

affection,  whether  vascular  or  nervous;  or,  as  one  authority  on  the 
subject  maintains,  neither,  but  a  new  mode  of  action,  sui  generis, 
which  formed  the  /oiu  et  origo  malt.  Another  authority  asserts,  that 
the  disorder  is  seated  in  the  brain,  and  actually  consists  of  cancuukn 
of  that  organ.  A  third  and  most  respectable  authority  holds,  that  the 
heart  is  pre-eminently  affected,  and  terms  the  disease  cholera  asphysia  ; 
others,  seeing  the  dark  colour  of  the  blood,  and  the  oppressed  respira- 
tion, with  great  plausibility  infer  that  the  lungs  are  primarily  affected. 
Another  conceives  the  disease  to  consist  of  spasm  in  the  capillaries  of 
the  whole  system. 
*  Edin.  Med.  and  Surg.  Journal,  October  1812, 
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rences  were  mere  remarkable  in  Mr.  Brodie's  experiraentB 
than  under  ordinary  circamstances.  Here  then  we  find  this 
similitude  of  affection  between  the  decapitated  animal  and 
the  human  subject  in  cholera,  that  the  muscles  of  both  are 
thrown  into  spasm. 

2.  In  the  subject  of  experiment  the  generation  of  animal 
heat  is  found  to  cease,  on  the  connection  with  the  brain  being 
cut  off,  notwithstanding  that  the  respiration  and  circulation 
continue,  and  the  usual  changes  of  the  blood  take  place.  In 
cholera  the  temperature  of  the  body  is  remarkably  diminished, 
and  in  some  cases  it  sinks  so  rapidly  that  the  generation  of 
heat  appears  to  have  completely  ceased. 

3.  In  the  animal,  the  secretion  of  urine  ceased  on  the  re- 
moval of  the  brain ;  and  it  is  presumed  from  analogy  that  the 
other  secretions  were  similarly  affected.  In  cholera  the  secre- 
tions are  suppressed. 

From  these  and  similar  experiments  it  is  inferred,  that  se- 
cretion and  the  evolution  of  animal  heat  depend  upon  nerv- 
ous influence,  and  consequently  that  they  cease  when  that 
power  is  removed. 

It  may  be  alleged,  that  any  reasoning  founded  on  the  ap- 
pearances presented  by  an  animal  possessing  scarcely  any 
other  property  of  life  than  respiration  and  circulation,  cannot 
with  precision  be  applied  to  the  living  system  in  disease ;  and 
I  wilt  allow  that  further  proofs  are  required  to  corroborate  it, 
before  any  accurate  inferences  can  be  drawn.  Such,  however, 
I  trust,  are  not  wanting. 

It  has  been  the  opinion  of  our  most  eminent  physiologists, 
that  the  depressing  passions  are  sedative  powers,  which  pro- 
duce their  effects  by  diminishing  the  energy  of  the  brain ;  and 
accordingly  we  find  them  producing  many  symptoms  perfecfly 
similar  to  those  of  cholera.  Depression  of  spirits  and  despon- 
dency are  amongst  the  earliest  and  most  constant  symptoms 
of  that  disease ;  and  the  anxiety  and  restlessness  which  cha- 
racterize it,  bear  the  strongest  resemblance  to  the  effects  of 
excessive  grief.    That  passion  also  produces  the  same  ex- 
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treme  weakness  of  the  circulatioD,  debility  and  tendency  to 
spasm  in  the  muscles,  sinking  of  the  countenance,  and  cold- 
ness of  the  body,  as  are  so  remarkable  in  cholera.  Grief 
and  fear  likewise  give  rise  to  many  local  effects  bearing  the 
same  resemblance — headach,  nausea,  colb,  diarrhoea,  cold 
sweats,  and  pale  urine.  A  classic  author  has  given  a  de- 
scription of  the  effects  of  excessive  terror,  which  perfectly 
corresponds  to  the  first  phenomena  of  the  most  sudden  and 
severe  attacks  of  cholera. 

Verum,  ubi  magis  est  vehementi  metu  commota  mens, 
Consentire  aniDiam  totam  per  membra  videmus : 
Sudoretque  ita,  palloremque  eaUtere  toto 
Corpore ;  et  in/Hngi  linguamy  vocemque  aboriri, 
Caligare  oculoSy  ionere  aureiy  iuccidere  artus. 

Lucretius. 

It  has  long  been  a  prevailing  opinion  that  fever  is  produced, 
either  directly  or  indirectly,  by  an  affection  of  the  nervous 
system ;  a  theory  which  appears  to  have  been  first  proposed 
by  Hoffman :  that  of  Boerhaave,  though  grounded  on  a  far 
different  principle,  admits  that  a  sluggishness  of  the  nervotis 
fluid  combines  with  a  viscidity  of  the  arterial  blood  to  pro- 
duce it.  His  commentator.  Van  Swieten,  infers,  that  both 
deficiency  and  inactivity  of  the  nervous  fluid  are  the  principal 
causes  of  fever.  Huxham  observes,  that  "  contagion  seems 
to  affpct  not  only  the  blood,  but  primarily  also  the  animal 
spirits.  I  think  the  sudden  damp,  weakness,  tremblings, 
and  great  dejection  of  spirits  at  the  very  attack,  evidently 
prove  it." 

Tode  attributes  fever  to  irritation  of  the  brain  :  and  Cullen 
expressly  maintains,  that  a  diminution  of  the  energy  of  the 
brain  directly  produces  the  phenomena  of  the  cold  stage, 
and  indirectly  those  of  the  hot  stage.  Much  of  these  doc- 
trines has,  indeed,  been  expelled  from  the  schools  of  medi- 
cine; but  it  is  still  an  established  position,  that  the  cold 
stage  of  intermittent  fever  is  owing  to  diminished  energy  of 
the  brain,  or  nervous  system :  and  in  that  affection  we  find 
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nearly  the  whole  of  the  principal  symptoms  of  cholera,  in  a 
minor  degree,  and  scarcely  any  other : — the  coldness  of  the 
body,  and  the  blue  and  shrank  surface— -the  weak  pulse,  de- 
bility, restless  anxiety  and  apprehension— -the  stupor— *  the 
nausea  and  yomiting— the  suppression  of  secretions;  as 
is  apparent  from  the  thirst  and  deficiency  of  saliva,  the 
scanty  and  insipid  urine,  and  from  the  drying  op  of  ulcers— 
the  diminished  sensibility — and,  lastly,  the  spasmodic  state 
of  the  muscles,  evinced  by  the  rigors,  which  frequently  arise 
to  the  extent  of  perfect  convulsion.  It  is  impossible  to  ac* 
count  for  so  great  a  similarity  of  effect  without  supposing  a 
similarity  of  proximate  cause. 

The  conclusion  to  which  these  views,  and  others  which 
shall  subsequently  be  unfolded,  appear  to  me  irresistibly  to 
lead,  are  the  following :— - 

1.  That  the  proximate  cause  of  cholera  consists  in  a 
diminution  of  the  energy  of  the  nervous  system, 

2.  That  the  deprivation  of  nervous  influence  thus  pro- 
duced, extends  in  various  degrees  to  all  the  functions ;  and 
immediately  produces  the  phenomena  of  the  disease*. 

On  this  hypothesis  the  numerous  and  various  symptoms  of 
cholera  admit  of  as  perfect  au  explanation  as  any  of  the  most 
simple  and  familiar  morbid  affections  of  the  animal  frame 
have  obtained. 

The  human  mind  is  incapable  of  admitting  with  precision 
more  than  one  idea  at  a  time ;  much  less  has  it  the  power  of 
comprehending  at  one  view  the  causation  of  the  complicated 
and  contradictory  symptoms  of  cholera.  To  accomplish  this 
it  will  therefore  be  necessary  to  examine  each  of  them  sepa. 
rately,  and  to  endeavour  to  trace  it  to  its  origin.     But  as 

*  It  is  unnecessary  to  enter  into  the  question  of  the  propriety  of  the 
term  prommate  cause,  or  the  sense  in  which  it  should  be  employed ; 
suffice  it  to  say,  that  it  here  expresses  the  essence  of  the  disease,  and 
the  immediate  origin  of  its  symptoms ;  that  they  are,  with  perhaps  a 
few  exceptions,  produced  immediately  from  one  cause,  will  subse- 
quently be  attempted  to  be  proved. 
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many  of  them  bear  a  perfect  analogy  to  each  other,  and  have 
the  same  sitaation,  it  will  be  usefal  to  class  them  according 
to  these  affinities,  and  to  consider  them,  in  the  first  instance, 
in  a  more  collective  form. 

The  following  arrangement,  though  not  strictly  founded  on 
any  of  the  great  physiological  divisions  of  functions,  will  pro- 
bably be  fonnd  to  produce  the  arguments  and  inferences 
which  I  have  to  bring  forward  in  the  most  eligible  order. 

1.  The  affections  of  the  Muscular  Systems,  both  voluntary 
and  involuntary,  exclusive  of  the  organs  of  circulation. 

2.  The  affections  of  the  Secretions. 

3.  The  affections  of  the  Senses. 

4.  The  affections  of  the  Circulating  System. 

5.  The  affections  of  Respiration  and  the  Changes  of  the 
Blood. 


CHAP.  IV. 

ANALYSIS  OF  THE  SYMPTOMS  OF  CHOLERA. 


SECT.  I. 

OF  THE  AFFECTIONS  OF  THE  MUSCLES. 


1.  Of  the  Spasmodic  Affections. 

The  proximate  caase  of  moscalar  contraction  is  one  of  the 
great  arcana  of  physiology ,  which  have  eluded  all  inqoiry, 
and  the  hypotheses  which  have  been  framed  to  explain  it,  have 
obtained  no  higher  rank  than  conjectures.  It  has  been  ima* 
ginedy  that  the  phenomenon  is  produced  by  the  influx  of  a 
portion  of  the  nervous  fluid,  directed  into  the  muscle  by  the 
Clergy  of  the  brain.  Agreeably  to  thb  theory,  we  should 
attribute  the  violent  spasmodic  action  of  the  muscles  which 
we  meet  with  in  disease,  to  increased  energy  of  the  brain ; 
but  if  we  examine  the  circumstances  under  which  spasm 
usually  appears,  we  shall  find  them  indicating  the  very  oppo* 
site  state  of  that  orgau.  Thus,  if  we  bleed  a  patient  in  the 
recumbent  posture  until  a  degree  of  faintness  comes  on,  and 
then  suddenly  raise  him  upright,  syncope  will  be  produced. 
The  brain  will  cease  to  perform  its  functions  of  sensation  and 
volition  from  being  deprived  of  blood ;  and  at  the  same  time 
spasmodic  action  of  the  voluntary  muscles  will  take  place. 
The  insensibility  is  evidently  owing  to  the  functions  of  the 
brain  being  suppressed ;  and  it  is  not  less  clear  that  the  con- 
vulsions have  the  same  cause.  Hence  we  should  infer,  that 
deprivation  of  nervotu  infiuence  produces  spasm. 
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The  instances  which  may  be  adduced  in  support  of  this 
position  are  very  numerous.  The  convulsions  which  inva- 
riably ensue  on  taking  off  the  head,  or  dividing  the  spinal 
marrow  of  a  living  animal,  are  the  immediate  consequences 
of  cutting  off  the  great  source  of  nervous  influence ;  and  are 
perfectly  incompatible  with  the  supposition  that  spasm  is  pro- 
duced by  any  irregular  exertion  of  the  energy  of  the  brain. 
It  may  be  conjectured  that  they  are  owing  to  the  irritation 
produced  by  cutting  the  spinal  marrow;  but  Portal  has  found 
that  the  same  effect  was  produced  by  compressing  it*. 

Dr.  Yelloly,  in  the  first  volume  of  the  Medico-Chirurg^cal 
Transactions,  gives  an  account  of  an  experiment  in  which  the 
fight  half  of  the  spinal  marrow  of  a  dog  was  divided  at  the 
first  vertebra.  Immediately  after  the  division  the  animal 
seemed  dead  and  stiff.  It  was  found  that  the  extremities  of 
the  left  side  were  more  stiff  than  those  of  the  right,  and  that 
on  bending  them  they  immediately  returned  to  their  former 
position,  and  remained  stretched  out.  The  extremities  of 
the  right  side,  on  the  other  hand,  were  more  flaccid,  and  re- 
tained any  position  in  which  they  were  put.  The  tail,  at  the 
basis,  was  drawn  to  the  left  side.  The  stiffness  of  the  extre- 
mities in  this  instance  is  a  perfect  proof  of  the  existence  of 
the  tonic  spasm ;  and  it  is  no  less  evident  that  it  was  produced 
by  deprivation  of  nervous  influence. 

That  "  atony  is  the  parent  of  spasm,"  is  an  axiom  in  medi- 
cine ;  and  it  is  scarcely  less  evident  that  atony  itself  is  a  con- 
sequence of  diminished  energy  of  the  nervous  system,  or  por- 
tions of  it ;  for  its  chief  characteristics  are  the  diminution  or 
cessation  of  those  actions  of  health  which  depend  upon  ner- 
vous energy. 

It  appears  to  be  established,  that  the  depressing  passions 
produce  their  effects  by  diminishing  the  action  of  the  brain. 
Hence  we  may  infer,  that  the  start  produced  by  sudden 
terror,  and  the  tremor  which  succeeds,  the  violent  action  of 

*  Edinburfi^h  Medical  and  Surreal  Journal  for  January,  1818. 
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the  muscles  of  respiration  in  sighing  and  sobbing,  and  those 
of  the  face  in  weeping,  are  spasmodic  affections  arising  from 
deprivation  of  nenroas  influence.  And  when  these  exciting 
canses  are  sufficiently  powerful,  and  acting  on  systems  pos- 
sessed of  little  nervous  energy,  or  a  great  degree  of  mobUity 
of  it,  it  would  appear  that  power  is  so  far  exhausted  as  to 
produce  the  diseases  which  instantly  follow ;  •—  hysteria,  epi- 
lepsy or  apoplexy,  palpitation  of  the  heart,  or  syncope.  In 
all  these  affections  spasm  is  a  prominent  symptom,  and  they 
are  all  attended  with  insensibility,  or  other  symptoms  indicat- 
ing the  diminution  or  cessation  of  the  functions  of  the  brain. 

Dr.  Culleii  informs  us,  that  a  large  proportion  of  the  causes 
of  epilepsy  produce  the  disease  by  diminishing  the  energy  06 
the  brain ;  and  it  is  probable  that  the  operation  of  the  whole 
of  them  may  be  traced  to  the  operation  of  the  same  principle. 
Spirituous  liquors  are  said  to  produce  that  disease  immediately 
by  their  stimulating  powers ;  but  it  is  usually  not  until  their 
stimulation  has  ceased  that  the  paroxysm  appears.  A  soldier, 
predisposed  to  epilepsy,  shall  keep  himself  in  a  continual 
state  of  intoxication  for  a  week,  without  any  bad  effect  aris- 
ing, so  long  as  he  keeps  up  the  stimulus ;  but  when  he  has 
expended  his  "  balance,"  and  is  obliged  to  leave  off  his  pota- 
tions, and  when  tremor,  debility,  depression  of  spirits,  and 
other  symptoms  of  diminished  energy  of  the  nervous  system 
appear,  the  disease  will  make  its  attack.  Hence  also  it  ap- 
pears to  be,  that  intemperance  is  the  grand  predisposing  cause 
of  tetanus ;  and  that  it  produces  more  attacks  of  cholera  in 
Europeans  than  all  the  rest  of  its  exciting  causes  together-— 
an  assertion  which,  from  my  own  experience,  I  can  confi- 
dently make. 

It  has  been  presumed  that  a  diminution  of  the  energy  of 
the  brain  tends  to  produce  spasm ;  if  this  proposition  be  true, 
its  converse  should  also  hold  good — the  natural  energy  of  the 
brain  should  produce  dilatation,  or  prevent  spasmodic  contrac- 
tion. Many  facts  appear  to  yield  this  confirmation  of  the  theory. 
"  In  the  muscles  of  living  animals  treated  with  stimuli,  the 

F 
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coutraetion  is  often  not  so  vigorous,  nor  so  strongly  marked* 
as  just  after  death ;  sometimes,  indeed,  doring  life,  irritation 
produoes  no  contraction.  The  nervom  hiflaence  interferes 
with  and  disturbs  tbe  contraction.  By  dividing  the  nerves 
of  a  part  this  power  is  entirely  got  rid  of'"'." 

Fowler  has  found  that  **  frogs,  in  a  healthy  state,  were 
rarely  acted  on  by  galvanism ;  but  as  soon  as  the  sciatic  nerves 
had  been  divided,  and  the  influence  of  the  will  on  the  move- 
ments of  the  extremities  suspended,  the  contractions  pro- 
duced by  galvanism  were  as  powerful  as  if  the  legs  had  been 
entirely  separated.  Even  when  the  metal  was  brought  in 
contact  with  the  denuded  nerve,  the  contraction  did  not 
'ensue  unless  the  nerve  had  been  previously  divided f." 

These  efifects  have  been  attributed  to  tbe  power  of  volition 
preventing  tbe  contractions;  but  we  have  no  evidence  that 
this  power  is  exerted,  with  regard  to  the  muscles,  when  they 
aare  at  rest ;  on  the  contrary,  the  most  obvious  conclusion  is, 
that  the  inflnence  of  volition  on  the  muscles  is  suspended 
when  they  are  quiescent.  Tie  effort  of  the  will  appears  to 
tend  only  to  produce  contraction.  No  exertion  of  the  mind 
can  directly  prevent  the  occurrence  of  cramp  in  the  fingere 
when  it  is  felt  coming  on,  nor  produce  the  dilatation  of  the 
muscles  when  the  contraction  has  actually  taken  place. 

The  preceding  observations  all  tend  to  prove,  that  dimi- 
nished energy  of  the  brain  may  produce  spasm  in  the  muscles 
which  are  immediately  dependent  upon  the  brain ;  and  there- 
fore, that  the  spasmodic  affections  of  the  animal  functions  in 
oholera  may  be  attributed  to  that  cause. 

The  tremor  of  oholera  is  a  spasmodic  affection,  and  may 
consequently  be  referred  to  the  same  general  principle.  It 
is  also  indicative  of  want  of  due  command  of  the  muscles, 
which  shows  an  imperfect  performance  of  the  functions  of 
tiie  brain. 

Tremor  iias  obtained,  in  common  language,  the  appellation 

*  Rees's  Cyclopedia,  article  Musde. 

t  "Wilkhison's  Elements  of  GaWanisro,  vol.  i,  p.  143. 
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of  weakness  o/*  the  nerves^  and  it  is  probable  that  acieoce 
oanaot  apply  to  it  a  more  correct  term.  Dr.  DarwiD  has 
referred  it  to  deficiency  of  teosorial  paiv»r«  "  A  certain 
qoastity  of  stimalii8»  less  than  nataral,  induces  the  moving 
organ  into  feebler  and  more  frequent  contractions.  The  spirit 
of  animation  derived  at  each  interval  into  the  acting  fibres 
being  less,  these  intervjds  likewise  become  shorter.  .  Heuc^ 
tike  tremors  of  the  hands  in  persons  accustomed  to  vuious 
^irita,  until  they  have  taken  their  usual  stimulus ''^•"  Is  not 
the  common  expression  of  strength  of  nerves  equally  correct? 
For  what  is  the  state  which  is  opposite  to  tremor,*— that 
perfect  and  almost  indestructible  command  of  the  muscles, 
and  that  entire  absence  of  all  tendency  to  irregular  or  invon 
luntary  contraction,  which  may  be  termed  physical  courage ; 
— what  are  all  these  but  the  effects  of  a  high  degree  of 
energy  of  the  brain,  and  nerves  of  voluntary  motion? 

The  explanation  which  the  foregoing  views  itford  of  the 
spasms  of  the  volantary  m.U8cles  in  cholera  will  probaUy  not 
be  admitted  to  apply  to  those  of  the  muscles  of  organic  life* 
as  these  oig^s  are  generally  beUevtOd  to  be ''  iudependwt  of, 
but  influenced  by  the  brain;"  for  .they  derive  their  nervous 
influence  from  the  system  of  the  great  sympathetic  nerve, 
which  is  connected  witb  that  of  the  brain  only  by  branches  oi 
communication.  But  the  internal  structure  of  the  voluntary 
muscles  is  the  smne  with  that  of  the  involuntary;  their  func- 
tions are  the  same,  contraction  and  dilatation ;  and  both  are 
abundantly  supplied  with  nerv^,  whipb  are  equally  necessary 
to  the  action  of  the  former  as  of  the  latter.  And  when  we 
perceive  similar  affections  arising  at  the  same  instant  in  both 
(as  happens  in  the  stamach  and  intestines  and  voluntary  mus- 
cles an  choleraX  we  cannot  but  conclude  that  they  have  simiUir 
proximate  causes. 

The  sympathetic  nerve  is  furnished  with  a  great  number  of 
ganglia,  or  centres  of  nervous  energy,  which  have  received 

*  Zoonomia^  vol.  i,  p.  \22i, 
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the  appellation  of  "  little  brains ;"  and  whose  action  is  supposed 
to  be  analogous  to  that  of  the  brain.  Uence  it  is  probable 
that  the  original  cause  which  diminishes  the  energy  of  the 
brain  will  also  diminish  that  of  the  great  sympathetic  nerve, 
and  in  fact  every  part  of  the  nervous  system ;  for  the  action 
of  every  portion  of  its  medullary  and  cineritions  matters  is 
probably  analogous  to  that  of  the  brain  itself  "*. 

These  views  are  indeed  hypothetical,  but  we  have  much 
evidence  of  a  most  intimate  connection  and  sympathy  between 
the  nervous  systems  of  animal  and  organic  life,  for  we  scarcely 
ever  find  one  of  them  affected  with  disease  without  the  other: 
digestion  is  rarely  performed  with  vigour,  or  the  circulation 
undisturbed,  in  disorders  of  the  brain  and  animal  functions ; 
nor  can  the  strength  of  the  limbs  and  other  voluntary  powers 
continue  in  perfection  when  those  of  organic  life  are  depressed. 
In  cholera  these  two  systems  appear  to  suffer  almost  equally ; 
and  this  coincidence  extends  not  only  to  the  degree,  but  to 
the  kind  and  the  times  of  their  affections :  the  stomach  and 
intestines  are  frequently  attacked  with  violent  spasms  at  the 
same  instant  with  the  gastrocnemii  muscles;  the  vomiting  and 
purging  generally  cease  at  the  same  time  with  the  muscular 
spasms.  On  a  violent  attack  of  the  disease,  both  the  brain 
and  heart  nearly  cease  to  perform  their  functions  in  an 
instant. 

On  these  principles  we  may  account  for  the  vomiting,  the 
acute  intermitting  pain  of  the  intestines,  indicating  the  tonic 
spasm,  and  their  increased  peristaltic  motion,  which  may  be 
inferred  from  the  frequent  calls  to  stool,  and  the  complaints 

*  *'  Many  anatomists  have  considered  the  ganglia  as  little  brains, 
and  as  so  many  separate  origins  of  the  great  sympathetic  nerve.  Bichat 
has  entered  more  at  large  on  the  same  subject ;  and  has  established  the 
ganglions  as  so  many  nervous  centres,  possessing  each  a  separate  action 
or  influence,  exerted  on  the  nervous  filaments  passing  from  them  to 
different  parts.  But  they  do  not  act  in  an  insulated  manner,  for  nervouji 
filaments  connect  the  cerebral  and  sympathetic  systems,  occasioning 
reciprocal  influence.''-»Rees'8  Cyclopedia,  art.  Nervous  System. 
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which  are  occasionally  made  of  the  bowels  **  feeling  as  if  they 
were  rolling  about,  or  tearing  out." 

In  colic  and  diarrhoea  we  meet  with  all  these  symptoms ; 
and  these  diseases  are  known  occasionally  to  arise  from  dimi- 
nution of  the  nervous  energy,  as  when  they  are  produced  by 
the  depressing  passions,  and  by  lead,  which,  like  most  other 
poisons,  is  believed  to  act  immediately  on  the  nervous  system. 
Concussion  of  the  brain,  which  in  an  instant  reduces  the 
nervous  energy,  and  consequently  all  the  powers  of  life,  to 
the  verge  of  existence,  produces  also  vomiting.  If  we  bleed 
largely  in  the  recumbent  posture,  and  then  suddenly  raise  the 
patient  upright,  the  brain  is  at  once  deprived  of  the  principal 
portion  of  its  blood,  its  energies  are  diminished,  nausea  and 
vomiting  are  produced,  and  if  there  is  tendency  to  purging 
(as  in  dysenteric  cases)  a  call  to  evacuate  the  bowels  certainly 
takes  place.  The  patient  probably  staggers  to  the  close-stool, 
his  limbs  are  slightly  convulsed,  and  at  length  he  becomes  in- 
sensible. Thus  it  is  clear,  almost  to  demonstration,  that  nau- 
sea and  vomiting,  purging,  spasm,  and  extinction  of  the 
senses,  lliose  prominent  features  of  cholera,  are  produced,  at 
least  in  this  instance,  by  diminution  of  the  energy  of  the 
brain. 

Nausea  appears  to  be  the  extreme  of  anorexia,  or  to  indi- 
cate the  state  of  the  stomach  which  is  opposite  to  that  marked 
by  hunger,  or  the  active  process  of  digestion ;  for  we  know 
that  nausea  and  desire  for  food  cannot  exist  at  the  same  time; 
and  that  if  food  is  taken  when  the  former  symptom  is  present, 
it  is  not  digested  whilst  it  remains.  If  then,  as  we  are  taught 
to  believe,  hunger  and  active  digestion  are  symptoms  of 
abundant  nervous  energy  in  the  stomach,  it  follows  that 
nausea  and  vomiting  should  indicate  the  want  of  it  in  that 
organ.  To  this  reasoning  it  may  be  objected,  that  hunger 
x>ccasionally  occurs  in  the  acute  stages  of  cholera ;  but  this 
deviation  from  the  ordinary  course  of  nature  cannot  be  con- 
sidered as  subversive  of  a  rule  so  obvious  as  that  which  has 
just  been  drawn.     We  cannot  for  an  instant  suppose  that  the 
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synptom,  in  this  instance,  indicates  that  the  stonadi  is  is  a 
fit  state  for  digestion. 

Dr.  Darwin  observes,  **  the  action  of  vomiting  as  well  as 
the  disagreeable  sensation  of  sickness,  are  diown  to  be  oo- 
casioned  by  defect  of  sensorial  power*."  And  this  propon* 
tion  receives  the  lallest  proof  from  the  rimple  faet  of  vcMnit* 
ing  being  produced  by  the  division  of  the  nerves  which  pro* 
ceed  to  the  stomach.  Dr.  Wilson  Philip  states,  that  he  finds 
ako  dyspnoea  (another  of  the  symptoms  of  cholera)  constantly 
produced  by  dividing  the  eighth  pair  of  nerves* 

The  natural  action  of  the  organic  muscles  is  believed  to  be 
produced  by  the  stimnlils  of  their  contents,  as  che  food,  blood, 
flus«,  acting  on  their  vis  insita,  or  principle  of  irritability ;  the 
latter  of  itself  being  incapable  of  motion.  In  cholera  we  find 
spasm  and  excessive  secretion  occurring  in  the  stomach  and 
intestines,  without  the  presence  of  any  unusually  irritating 
substances  in  those  organs ;  but,  on  the  contrary,  when  one 
of  their  stimuli,  the  bile,  is  absent.  It  is  evident,  then,  that 
some  other  power  must  act  on  the  irritability  to  produce  the 
effect ;  and  we  cannot  conceive  that  this  exists  anywhere  but 
in  the  nerves. 

There  is  another  curious  affection  in  cholera  which  may  be 
referred  to  the  head  of  spasm ;  the  contracted  state  of  the 
nridary  bladder,  which  is  found  on  dissection.  It  appears  to 
be  an  exertion  of  the  tonic  power ;  or  that  action  by  which 
a  divided  muscle  spontaneously  shortens  itself,  and  the  limbs 
become  stiffened  after  death.  Is  this  contraction  of  the 
bladder  produced  by  the  general  disposition  of  the  system  to 
spasmodic  action,  or  is  it  merely  a  consequence  of  the  long 
emptiness  of  that  organ?  The  latter  opinion  has  much 
weight ;  for  in  cases  of  intus-susceptio,  the  part  of  the  canal 
helow  the  obstruction,  which  is  in  an  empty  state,  is  found  to 
assume  the  form  of  a  solid  cord ;  and  in  fact,  this  appearance 
of  the  intestines  is  common  in  cholera ;  and  probably  arises 

•  ZooQomia,  vol.  iv,  p.  413. 
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from  their  emptiaess,  their  contents  having  been  carried  off 
by  the  excessive  action,  and  their  secretions  having  ceased. 
In  consequence  of  this  state,  the  tonic  power,  or  contractility 
of  tissue  of  Bichat,  is  exerted,  by  which  the  organic  mnscies 
are  supposed  to  have  the  power  of  adapting  the  size  of  their 
<>avities  to  the  quantity  of  their  contents ;  whence  these  ap- 
pearanees  may  be  prodaoed* 

2.  Of  the  Paralytic  Affections* 

Partial  paralysis  of  the  muscles  of  the  extremities  cannot 
be  reckoned  among  the  common  symptoms  of  cholera  (as  in 
eotica  pictonum) ;  though  it  has  been  observed  as  a  conse* 
quence  of  the  disease,  in  some  instances.  But  the  fixed  eye 
and  dilated  immoveable  pupil,  and  probably  also  the  eyelid 
incapable  of  closing,  which  have  been  so  constantly  remarked, 
are  instances  of  paralysis  in  the  muscles  of  the  eye ;  the  limbs 
are  occasionally  observed  to  be  incapable  of  motion  before 
sensibility  disappears ;  in  the  last  stages  the  stupor  is  fre- 
quently observed  to  arise  to  the  extent  of  perfect  apoplexy, 
consequently  a  total  paralysis  of  the  voluntary  mnscies  occuni. 
The  atony  of  the  stomach  and  intestines,  which  takes  place 
in  the  highest  degrees  of  the  disease,  has  also  seemed  to 
competent  observers  to  amount  to  perfect  paralysis.  Hence 
it  appears  that  this  class  of  affections  is  scarcely  less  nume- 
rous and  general  than  the  preceding. 

It  appears  paradoxical  that  the  same  cause  should  produce 
the  opposite  states  of  spasm  and  paralysis,  but  we  must  ad- 
mit the  fact.  The  following  observations  tend  to  prove  that 
it  is  the  partial  or  smaller  deprivation  of  nervous  influence  in 
an  organ  which  produces  spasm ;  and  the  greater,  or  total 
extinction  of  it,  which  causes  paralysis. 

The  principal  character  of  apoplexy  is  paralysis,  but  it  is 
also  very  commonly  attended  with  spasm,  and  both  are  fre- 
quently present  in  the  same  case.  One  side  of  the  body  is 
found  completely  paralytic,  whilst  the  other,  which  retains 
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sense  and  the  power  of  voluntary  motion,  is  aflTected  witii 
lipasm''^.  Morgagnif  relates  several  cases  of  this  kind  ;  and 
finds,  on  dissection,  the  injury  of  the  brain  on  the  same  side 
as  the  spasm.  In  one  of  them,  which  was  paralytic  on  the 
left  side,  and  affected  with  spasm  on  the  right,  two  ounces 
of  extravasated  blood  is  found  in  the  right  ventricle  of  the 
brain,  and  only  a  small  quantity  of  serum  in  the  left.  It 
appears,  therefore,  that  the  severer  injury  of  the  brain  had 
produced  paralysis  in  the  side  of  the  body  to  which  it  vir- 
tually corresponded,  whilst  the  slighter  produced  spasm.  A 
certain  degree  of  compression  of  the  brain  produces  vomit- 
ing; a  greater  prevents  or  suppresses  it:  as  we  learn  from 
the  following  passage  in  Abernethy's  surgical  observations. 
**  In  the  insensibility  from  compression  of  the  brain,  the  limbs 
are  relaxed,  and  the  retina  and  iris  insensible  to  light ;  and 
no  vomiting,  when  the  pressure  is  great ;  for  the  action  of 
vomiting  betrays  an  irritability  of  the  stomach  and  oesophagus/' 
In  concussion  of  the  brain  the  same  thing  is  observed :  the 
vomiting  is  not  present  with  the  immediate  and  most  severe 
effects  of  the  injury,  but  comes  on  when  sensation  and  other 
functions  begin  to  be  restored.  A  similar  doctrine  is  held  by 
Dr.  Paris :  '*  we  find  that  vomiting  will  not  take  place,  how- 
ever forcibly  the  stomach  may  be  goaded  by  emetics,  when 
the  energy  of  the  nervous  system  is  suspended,  as  in  cases 
of  profound  intoxication,  or  in  violent  wounds  and  contusions 
of  the  head ;  while  if  the  brain  be  only  partially  influenced, 
as  by  incipient  intoxication  or  a  less  violent  blow  on  the  head, 
its  irritability  is  increased  instead  of  being  paralysed,  and 
vomiting  under  such  circumstances  is  excited  by  the  slightest 
causes :  the  fact  of  such  opposite  results  being  produced  by 
the  same  impulse  in  different  degrees  of  intensity y  is  no  lesa 

*  GuUen's  First  Lines,  p.  1099. 

t  Seats  and  Causes  of  Diseases.     Alexander's  Trauslationj  voL  ij 
p.  22  et  seq. 
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curious  than  instructive*.*'  A  small  degree  of  deprivation  of 
nervous  energy,  affecting  the  heart,  produces  palpitation ;  a 
greater,  produces  syncope  or  asphyxiaf.  Portal  found  that 
a  slight  pressure  on  the  spinal  marrow  produced  convulsions ; 
a  greater,  produced  paralysis  j;.  In  the  experiment  of  Dr.  Yel- 
loly,  mentioned  at  p.  64,  a  strong  and  permanent  spasm  ci 
the  extremities  is  produced  by  partially  dividing  the  spinal 
marrow ;  had  it  been  wholly  divided,  perfect  paralysis  must 
have  followed. 

''  In  experiments  on  living  animals  by  which  the  brain  is 
injured,  the  muscles  are  convulsed  on  the  side  on  which  the 
injury  is  inflicted,  and  paralysed  on  the  opposite  ^.'^  Thus  also 
Bichat :  "  In  asphyxia  from  deleterious  matters  being  conveyed 
into  the  lungs,  two  principal  phenomena  present  themselves, 
spasm,  and  coma  or  torpor.  In  some  cases  there  are  violent 
convulsions ;  in  others  none,  but  instant  insensibility  and  total 
paralysis.  The  same  appearances  arise  when  we  expose  the 
brain,  and  irritate  or  compress  it.  The  irritation  or  compres- 
sion produce  coma  or  convulsions,  according  to  the  degree  in 
which  they  are  applied,  and  sometimes  according  to  the  diifr* 
position  of  the  subject  ||.'' 

The  great  principle  of  spasm  and  paralysis  being  produced 
by  different  degrees  of  one  cause,  forms  a  fundamental  part 
of  the  theories  of  one  of  the  most  celebrated  writers  on  par 
thology  that  the  present  age  has  produced.  Dr.  Parry;  as 
the  following  extracts  from  a  review  of  his  work  on  that  sub* 
ject,  in  the  Edinburgh  Medical  and  Surgical  Journal  for  Ja- 
nuary 1819,  will  show. 

**  He  goes  on  to  demonstrate,  that  irritation  in  the  brain 

from  sanguineous  impulse  produces  excessive  sensibility  to 

external  impressions,  headach,  vertigo,  insanity,  convulsions, 

*  Pharmacologia,  voL  i,  p.  156. 

t  CuUen'8  First  lines^  par.  1360. 

X  Ediii.  Med.  and  Surg.  Journal  for  January  1818. 

§  Reen's  Cyclopaedia,  article,  Ner?ou8  System. 

II  Recherches  Physiologiques,  p.  289. 
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delirium,  epilepsy,  hysteria,  hypochondriasis,  tetanus,  sopor, 
catalepsy,  &c.  All  of  which  he  thinks  are  but  modifications 
of  effect  from  one  common  cause. 

**  *  From  what  we  are  able  to  observe  of  the  effect  of  dif- 
ferent gradations  of  irritation  or  impulse  on  medullary  sub- 
stance in  living  animals,  whether  of  brain,  spinal  marrow,  or 
nerves,  we  see  that  a  certain  degree  of  it  produces  pain  or 
uneasiness,  which  is  often  propagated  onwards  in  the  course 
of  the  medullary  branches.  This,  I  think,  is  the  origin  of  the 
aura  epileptica,  which  beg^s  in  the  brain.  A  greater  effect 
is  more  or  less  of  convulsion.  An  increase  of  impulse,  amount- 
ing to  pressure,  abridges  the  capacity  of  sensation  and  volun- 
tary motion.  The  greatest  impulse  of  all  wholly  destroys  that 
of  both."' 

The  reviewers,  however,  observe : — "  We  cannot  allow 
ourselves  to  admit  the  author^s  opinions  in  their  full  extent. 
We  think  he  ascribes  too  much  to  sanguineous  impulse,  and 
too  little  to  the  constitution  of  the  nervous  system  itself.  By 
observation  we  know,  that  a  number  of  causes  acting  directly 
en  that  constitution,  and  not  through  the  medium  of  the  cir- 
culation, are  capable  of  instantly  destroying  the  nervous  in- 
fluence, and  thus  producing  death.  Amongst  other  agents, 
the  most  conspicuous  are  sudden  bursts  of  grief  the  electric 
fluid,  carbonic  acid,  carburetted  hydrogen  gas,  and  perhaps 
others  of  the  deleterious  gases,  and  some  animal  and  vege- 
table poisons.^ 

It  is  unnecessary  to  dwell  longer  on  this  part  of  the  sub- 
ject ;  for  the  paralytic  affections  which  have  been  enumerated 
as  occurring  in  cholera,  admit  only  of  one  explanation— that 
they  are  produced  by  deficiency  of  nervous  influence ;  and 
(the  circumstances  under  which  they  occur  sufficiently  point 
out,  that  it  is  the  extreme  degree  of  that  cause  which  gives 
rise  to  them,  for  they  are  most  prevalent  in  the  weakest  sub- 
jects, and  they  are  always  a  symptom  of  the  worst  and  most 
advanced  stage  of  the  disease. 
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SECT.  11. 

OF  THE  AFFECTIONS  OF  THE  SECRETIONS. 

1.  Of  the  Suppression  of  the  Secretions* 

It  is  an  established  troths  that  the  process  of  secretion  is 
immediately  dependent  upon  nervous  inflaence.  The  ex- 
perim^oit  of  Mr.  Brodie,  before  alhided  to,  and  the  important 
inferences  which  have  lately  been  drawn  by  Dr.  Wilson  PlnKp, 
need  only  be  cited  in  support  of  this  position.  That  great 
feature  of  cholera,  the  suppression  of  all  the  secretions,  is 
therefore  explained  on  the  supposition  of  diminution  of  ner* 
▼ous  infioence  being  the  proximate  cause  of  the  disease ;  and 
is  a  very  strong  proof  that  that  state  is  actually  present. 

In  other  diseases  we  find  a  more  partial  suppression  of  the 
secretions  taking  place ;  and  apparently  arising  from  diminn«> 
tion  of  nervous  influence.  I  have  already  noticed  the  occur* 
lence  of  this  class  of  symptoms  in  the  cold  stage  of  fever.  In 
the  latter  stages  of  pbrenitis,  when  we  may  suppose  that  the 
brain  is  rendered  nearly  incapable  of  performing  its  functions 
by  the  disease,  we  find  suppression  of  bile  and  urine  taking 
place,  accompanied  by  cold  sweats,  fluttering  pulse,  convul- 
sions or  coma'"' ;  and  it  would  appear,  when  these  symptoms 
of  oppression  of  the  sensorium  and  depression  of  the  vb  vitas 
occur  in  other  diseases,  as  in  the  last  stage  of  low  fevers,  that 
they  are  usually  accompanied  by  the  suppression  of  the  se^ 
cretioDS.  Is  not  this  also  the  case  in  concussion  of  the 
brain? 

Mr.  Hey  observes,  **  I  have  seen  but  few  cases  of  the  is- 
churia renalis,  or  complete  suppression  of  urine  by  the  kid- 
neys. The  disease  proved  fatal  in  all  my  patients  except  one; 
in  whom  it  was  brought  on  by  the  efiect  of  lead,  taken  into 
the  body  by  working  in  a  pottery.     It  subsisted  three  days, 

*  Thomas's  Practice  of  Physic. 
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during  a  violent  attack  of  the  colica  pictonum ;  and  was  re- 
moved together  with  the  original  disease*"/'  This  remark 
exhibits  a  striking  feature  of  similarity  between  cholera  and 
colic.  It  also  informs  us,  that  the  state  of  the  system  which 
gives  rise  to  ischuria  renalis  is  a  highly  dangerous  one,  agree- 
able to  our  experience  in  this  epidemic,  regarding  both  that 
symptom  and  the  suppression  of  bile. 

Dr.  Darwin  attributes  paucity  and  paleness  of  the  urine  to 
palsy  of  the  kidneysf.  This  at  least  is  very  certain,  that  di- 
viding the  nerves  proceeding  to  the  kidneys  produces  the  sup- 
pression of  urine. 

But  it  is  well  known  that  the  due  performance  of  se- 
cretion depends  upon  the  supply  of  blood,  no  less  than  upon 
the  supply  of  nervous  influence ;  and  as  the  force  of  the  cir- 
culation is  usually  much  diminished  in  cholera,  it  may  be 
conjectqred  that  the  suppression  of  the  secretions  is  owing  to 
that  cause.  This  opinion,  however,  is  directly  contradicted 
by  the  fact,  which  has  been  frequently  observed,  of  the  white 
stools  being  present  at  the  same  time  with  a  greatly  increased 
state  of  the  circulation  j:. 

2.  Of  the  Increase  of  Secretions. 

•  There  is,  however,  another  class  of  the  afiections  of  these 
functions,  the  explanation  of  which  is  not  equally  obvious-— 
the  excess  of  the  secretions ;  evinced  by  the  copious  flow  of 
bile  in  European  cholera,  throughout  the  disease,  and  in  the 
common  form  of  this  epidemic  after  the  favourable  crisis  ;  the 
watery  discharges  from  the  stomach  and  intestines  in  both, 
and  by  the  excessive  sweat. 

The  greater  number  of  the  symptoms  of  this  disease  may 
be  divided  into  two  distinct  classes,  and  arranged  under  the 
heads  of  increased  and  diminished  action ;  for  such  is  its  na- 
ture, that  it  frequently  aflects  the  same  function  in  difierent 

*  Surgical  Observations,  p.  377. 

t  ZooDomia,  vol.  iii,  p.  121. 

t  See  the  extracts  from  Dr.  BurrelPs  Reports,  &c. 
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persons  in  these  opposite  ways;  and  even  in  the  same  subjecty 
there  are  many  symptoms  which  are  very  constantly  preceded 
or  followed  by  their  opposites.  This  has  already  been  re- 
marked in  the  affections  of  the  muscles ;  it  is  still  more  evi- 
dent in  those  of  the  secretions ;  and  it  will  be  found  that  it 
also  holds  good  in  the  other  functions. 

Increase  of  secretions  is  an  effect  diametrically  opposite  to 
their  suppression,  as  spasm  is  to  paralysis;  but  in  neither 
case  does  it  follow  that  their  causes  should  also  be  opposite ; 
on  the  contrary,  in  numberless  instances  of  the  animal  phe- 
nomena, we  observe  the  same  cause  producing  opposite  effects, 
as  I  have  already  endeavoured  to  show.  The  general  in- 
ference which  has  already  been  drawn  from  extensive  prac- 
tical observations  in  this  epidemic,  promises  in  some  degree 
to  reconcile  the  contradictions  of  this  kind  which  it  exhibits. 
The  increased  actions  arise  from  a  smaller,  and  the  want  of 
action  or  power  from  a  greater  degree  of  the  disease. 

It  seems  to  be  very  evident,  that  the  cholera  of  temperate 
climates  is  but  a  milder  form  or  smaller  degree  of  the  Indian 
disease ;  and  we  accordingly  find  that  the  former  is  usually 
marked  by  a  highly  increased  action  of  the  biliary  organ, 
and  the  latter  by  a  total  cessation  of  its  function.  It  is  an 
incontrovertible  fact,  that  those  cases  of  the  epidemic  in  which 
the  increased  actions  predominate,  as  violent  spasms  and 
retching,  quick  and  full  pulse,  hot  skin,  and  particularly  (he 
flow  of  bile,  are  more  tractable  and  less  dangerous  than  those 
of  an  opposite  description,  in  which  there  is  little  or  no  spasm 
or  vomiting,  the  suppression  of  nearly  all  the  secretions,  and 
extreme  debility  of  the  circulation. 

The  different  periods  of  the  disease  are  also  marked  by  the 
predominance  of  one  or  other  of  these  two  classes  of  symp- 
toms, which  leads  to  the  same  conclusion.  In  the  early 
stages,  when  the  morbid  affection  exists  in  a  moderate  de- 
gpree,  the  increased  actions  prevail — spasms,  vomiting,  purg- 
ing, and  increase  of  many  of  the  secretions ;  as  the  disease 
advances  to  a  fatal  termination,  they  are  all  superseded  by- 
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the  sappressioD  of  fooctions ;  and  if  the  event  is  fatal,  the 
increased  actions  never  re-appear.  Bat  on  the  occurrence 
of  a  favourable  crisis,  when  the  degree  of  disease  is  again  less, 
this  class  of  affections,  and  particularly  increase  of  secretions, 
again  preponderates,  as  has  already  been  shown.  It  has  like* 
wise  been  shown,  that  diminntion  or  cessation  of  vital  action 
has  chiefly  prevailed  when  the  great  external  cause  appeared 
to  be  at  its  height ;  and  that  increased  acticm  has  frequently 
formed  the  principal  feature  of  the  disease  under  other  cir- 
cumstances. 

It  appears,  therefore,  that  the  smaller  degree  of  the  cause 
of  muscular  paralysis  and  suppression  of  secretions  prodaces 
the  increase  of  secreticms,  as  well  as  spasms,  in  cholera ;  and 
as  we  cannot  reasonably  doubt  that  the  former  class  of  aflec* 
tious  are  owing  to  deficiency  of  the  nervous  flaid  or  energy, 
we  may  presume  that  the  latter  are  produced  by  a  partial 
deprivation  of  that  principle. 

Many  of  the  circumstances  jof  disease  appear  to  support 
this  position,  for  we  frequently  obs^ve  increase  of  the  secret 
tions  attended  by  indications  of  diminution  of  the  nervous 
energy.  During  the  operation  of  an  emetic,  we  perceive  a 
great  depression  of  all  the  healthy  actions  and  powers  of  life ; 

debility,  tremor,  anxiety,  and  sinking  of  the  spirits ;  and 

they  are  accompanied  by  a  very  remarkable  increase  of  per- 
haps all  the  secretions.  The  bile  is  thrown  oflF  from  the 
stomach  in  considerable  quantities  (and  this  is  not  to  be 
accounted  for  on  the  supposition  that  the  gall  bladder  is  me- 
chanically emptied  by  the  action  of  vomiting ;  for  in  cholera 
there  is  excessive  vomiting,*  and  no  bile  ejected,  though  the 
gall  bladder  is  found  full,  and  its  ducts  pervious,  on  dissec- 
tion) :  the  watery  secretions  of  the  stomach  are  also  in  excess ; 
and  if  the  medicine  is  not  quickly  rejected,  excessive  secre* 
tion  appears  in  the  intestines,  producing  diarrhoea ;  copious 
sweat  breaks  out ;  the  mouth  fills  with  saliva ;  the  eyes  over- 
flow with  tears ;  and  as  I  am  informed  by  a  piactitioner  on 
whose  observation  I  can  rely,  a  copious  secretion  of  pale  urine 
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also  takei  place.  DimiDished  esei^  of  the  nervous  system 
precedes  and  attends  these  affections,  and  it  is  probable  that 
it  is  their  caase.  We  observe  nearly  the  whole  of  tfaem  in 
cholera ;  and  they  appear  to  cease,  and  to  be  followed  by 
their  opposites,  from  an  increase  of  their  caase. 

If  it  is  true  that  the  depressing  passions  produce  their 
effects  by  diminishing  the  enei^  of  the  brain,  we  have  proof 
that  excess  of  secretion  may  arise  from  defect  of  nervons 
eoei^y.  Many  instances  mig^t  be  adduced  of  these  agents 
increasii^  the  secretions,  hot  a  few  will  suffice  to  |Hrove  the 
feet  —  the  flow  of  tears  and  pale  urine  arising  from  grief,  and 
the  sweat  and  diarrhoBa  from  terror.  In  the  effects  of  grief 
we  have  a  remarkable  instance  of  both  excess  and  soppressioB 
of  secretions  arising  from  the  same  cause.  Thus  a  woman, 
on  experiencing  a  common  and  slight  affliction,  will  shed  a 
copious  quantity  of  tears ;  but  let  her,  in  the  midst  of  it,  be 
suddenly  informed  of  the  death  of  her  husband  or  an  only 
child,  and  the  secretion  will  cease.  She  will  shed  no  tears, 
but  (if  Ihe  energy  of  the  brain  is  not  entirely  suspended  so  as 
to  produce  syncope)  she  will  suffer  a  far  more  painful  and 
dangerous  state,  characterized  by  the  glassy  eye,  extreme 
anxiety,  sinking,  and  a  degree  of  stupor.  When  she  begins  to 
recover,  tears  wSl  re-appear ;  they  will  be  hailed  by  her 
attendants  as  a  happy  omen,  and  will  be  said  to  **  come  to 
her  relief!"  That  evacuation  will  be  looked  upon  as  the  cause 
of  her  amendment,  when,  in  fact,  it  is  no  more  than  a  symp- 
tom of  it.  A  moderate  depression  of  the  nervous  energy  had 
greatly  increased  the  secretion  ^•an  extreme  degree  of  the 
same  cause  suppressed  it  •—  and  again,  a  smaller  produced  it 
in  excess. 

It  is  scarcely  necessary  to  point  out  the  perfect  analogy 
which  exists  between  these  affections  of  the  lachrymal  gland, 
and  those  of  the  liver  in  cholera.  In  the  milder  forms  of 
that  disease  we  have  frequently  a  copious  flow  of  bile  from  the 
first,;  a  greafter  degree  of  disease  suppresses  it ;  and  the  eva** 
cuation,  when  it  re-appears,  like  that  of  tears  in  affliction,  is 
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hailed  as  a  happy  omen.     Both  have  been  looked  upon  as 
causes  instead  of  effects  of  the  general  amendment. 

Dr.  Park,  in  treating  on  the  influence  of  mental  impres- 
sions on  the  frame  '*,  observes,  that  *'  tears  are  the  effect  of 
moderate  grief,  but  that  which  is  excessive  suppresses  the 
secretion,  and  gives  rise  to  convuhions,  mania,  or  inflamma* 
tion  of  the  brain."  Inflammation  is  perhaps  invariably  at- 
tendant on  suppression  of  secretion  in  cholera. 

The  general  principle  on  which  this  explanation  of  the  in- 
creased secretions  in  cholera  is  founded,  has  long  been  evident 
and  acknowledged  in  the  operation  of  the  vis  medicatrix 
natura,  or  that  admirable  arrangement  of  Providence  by 
which  the  morbid  states  of  the  animal  economy  produce  such 
actions  in  it  as  tend  to  restore  health.  These  exertions  of 
nature  are  increased  actions,  and  they  are  usually  produced 
by  agents  whose  direct  tendency  is  to  debilitate  the  system  f  • 
When  the  process  of  digestion  is  arrested  by  a  dose  of  ipeca- 
cuan,  and  nausea  and  anorexia  are  produced,  no  one  will  deny 
that  the  stomach  is  reduced  to  a  state  of  debility  ;  yet  it  is  at 
the  same  time  on  the  point  of  making  violent  exertions  of 
strength,  by  which  the  cause  of  the  morbid  affection  is  got  rid 
of.  Increase  of  secretion,  in  particular,  has  been  generally 
explained  in  this  way ;  for  it  is  the  principal  means  which  the 
system  possesses  of  throwing  off  superfluous  or  noxious 
matter.  In  cholera  itself  we  have  some  of  the  most  remark- 
able instances  of  the  operation  of  the  vis  medicatrix  naturce. 
A  common  and  slight  attack  of  that  disease  has  frequently 
and  justly  been  termed  '' a  salutary  effort  of  nature,"  both 
in  common  and  professional  language.  It  is  usually  produced 
by  intemperance  in  food  or  drink,  or  other  causes  giving  rise 
to  torpor  and  plethora,  particularly  in  the  digestive  organs. 

*  Journal  of  Science  and  the  Arts. 

f  «<It  appears  to  be  a  law  of  the  human  economy,  that  a  degree  of 
debility  occurring  in  any  function,  often  produces  a  more  vigorous  ex- 
ertion of  the  same,  or  at  least  an  effort  towards  it,  and  that  commonly 
in  a  convulsive  manner.''—  CuUen's  First  Lines^  p.  1360. 
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An  excessive  secretion  and  evacaation  of  bile»  of  the  intes- 
tinal excretions,  and  of  perspiration,  appears,  which  is  at  once 
the  symptoms  and  cure  of  the  disease ;  and  is  succeeded  by 
an  unusual  degree  of  health.  It  is  probable  that  the  excessive 
watery  discharges  which  mark  this  epidemic  are  also  salutary 
eflforts  of  nature,  for  depletion  has  been  found  one  of  the 
most  effectual  remedies  for  cholera  that  have  yet  been  dis* 
covered. 

Physiologists  have  distinguished  two  principal  modes  of  se-* 
cretion,  glandular  secretion,  and  exhalation ;  and  it  is  remark- 
able that  the  increase  of  secretion  in  the  ordinary  description 
of  cases  of  the  epidemic  (that  is,  previous  to  the  favourable 
crisis)  is  con6ned  to  the  latter,  and  that  the  suppression  is 
much  more  remarkable  in  the  former.  The  secretions  of  bile 
and  urine  are  completely  suppressed  from  the  first,  while  those 
of  the  skin  and  intestines  are  in  excess  until  the  disease 
reaches  a  certain  degree,  when  the  suppression  extends  to 
one,  and  probably  to  both  of  them  also.  These  circumstances 
are  what  we  should,  a  priori,  be  led  to  expect  from  a  consi- 
deration of  the  different  structure  and  functions  of  the  organs 
which  perform  the  offices  of  exhalation  and  glandular  secre- 
tion. The  glands  are  complex  organs,  and  their  functions  are 
to  produce  fluids  from  the  blood  which  are  very  different  from 
those  contained  in  it;  the  exhaling  surfaces  are  simple  in 
their  structure,  and  appear  to  have  little  more  to  perform  than 
mere  filtration :  hence  we  should  infer  that  the  functions  of 
the  former  are  more  difficult  (if  the  expression  is  admissible) 
than  those  of  the  latter;  and  that  they  would  require  a 
greater  degree  of  the  vis  vitae  to  enable  them  to  continue 
their  action. 

The  evolution  of  animal  heat  has  of  late  been  looked  upon 
as  a  secretion,  effected  by  the  agency  of  nervous  influence  on 
arterial  blood.  Whether  this  idea  is  perfectly  correct  or  not, 
is  immaterial  in  the  present  instance ;  for  it  is  generally  ad- 
mitted that  the  calorific  function  is  immediately  dependent  on 
nervous  influence.     The  remarkable  coldness  of  the   body 
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which  usually  occurs  in  cholera  is  therefore  to  be  attribated  to 
the  diminution  of  nervous  influence ;  and  is  another  almost 
undeniable  proof,  that  that  state  is  aotoally  present  in  the 
disease. 

In  the  cold  stage  of  fever,  and  in  concussion  of  the  brain^ 
this  symptom  is  also  present.  In  the  former  instance  it  is 
referred  by  the  best  authorities  to  diminished  energy  of  the 
brain ;  and  in  the  latter  it  is  evident  that  it  has  the  same 
origin,  for*  the  brain  is  rendered  nearly  incapable  of  performing 
its  functions  by  the  injury. 

Our  experience  in  this  disease  supports  the  opinion  of 
animal  heat  being  a  secretion  ;  for  the  coldness  of  the  body 
usually  appears  with  the  suppression  of  the  principal  secre- 
tions, and  is  at  its  greatest  height  when  that  suppression  is 
general,  until,  at  least,  inflammation  gains  ground.  like 
the  secretions  too,  it  is  also  found  in  excess  as  well  as  dimi- 
nution ;  and  these  variations  appear  to  be  all  subject  to  the 
same  laws ;  for  increased  heat  of  the  surface  (except  when  it 
arises  from  the  inflammatory  nisas),  as  well  as  the  other  in- 
creased actions,  is  a  symptom  of  a  slighter  form  of  the 
disease.  It  accompanies  the  excessive  flow  of  bile  which 
precedes  recovery.  It  is  probable  therefore  that  the  changes 
which  the  temperature  of  the  body  undergoes  in  cholera,  have 
the  same  proximate  cause  as  those  of  the  secretions. 

The  secretions  in  cholera  exhibit  considerable  variations 
from  the  state  of  health  in  quality  as  well  as  in  quantity. 
The  sweat  is  observed  to  be  clammy.  The  urine,  when  it 
does  appear  in  the  severe  stages,  is  pale  and  watery ;  as  in 
the  cold  stage  of  fever  and  in  hysteria.  When  there  is  much 
heat  of  skin  I  have  observed  it  of  a  high  colour.  Does  it 
deposit  the  lateritious  sediment  after  the  favourable  crisis,  as 
in  the  sweating  stage  of  fever?  The  bile  is  of  three  colours, 
black,  green,  and  yellow ;  and  these  difierent  appearances  seem 
to  indicate  difierent  degrees  of  morbid  affection  of  the  liver. 
The  black  bile  appears  to  be  a  highly  vitiated  secretion,  and 
to  prevail  most  in  the  severest  cases  in  which  the  secretion 
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returns,  partioularly  in  sach  as  terminate  fatally*  ootwith* 
standing  this  iavonrable  sjmptom.  Oreea  bile  is  very  com- 
mon ;  and  is  probably  vitiated  in  a  less  degree.  Yellow  bile 
is  the  most  favonrable,  as  that  is  the  nataral  colour  of  the 
secretion,  and  its  appearance  would  indicate  that  the  healthy 
action  of  the  secretory  organs  is  returning.  I  confess,  how* 
ever,  that  I  have  not  observed  a  suflSeient  number  of  fiiets  to 
estfMish  these  conclusions.  Does  not  the  black  bile,  when  in 
its  highest  degree  of  vitiation,  assume  a  blue  tinge  ?  If  this 
is  the  case,  we  may  conjecture  that  green  bile  is  a  mixture  of 
that  secretion  with  the  natural  yellow  bile  *  ?  I  must,  how« 
ever,  admit  that  the  green  colour  of  bile  is  attributed  by 
some  to  the  presence  of  an  acid.  But  do  not  physiologists 
also  inform  us  that  healthy  feces  contain  a  free  acid  ? 

The  intestinal  secretions  also  differ  much,  not  only  from 
those  of  health,  but  from  common  diarrhoea.  They  possess 
a  very  peculiar,  faint  odour,  wholly  different  from  the  natural 
dif9charges.  They  appear  to  contain  no  feces,  after  the  first 
evacuations,  and  they  are  occasionally  observed  to  be  nearly 
as  white  as  milk ;  a  circumstance  which  the  absence  of  bile 
alone  is  insufficient  to  account  for. 

Dr.  Darwin  has  attributed  this  appearance,  in  the  case  of 
cholera,  noticed  at  p.  23,  to  an  inverted  action  of  the  lacteals, 
by  which  the  chyle  they  contained  was  supposed  to  be  thrown 
back  into  the  intestines.  There  can  be  little  doubt  that  the 
white  stools  of  cholera  are  owing  to  chyle  being  either  thrown 
out  by  tiie  absorbents,  or  simply  hurried  off  by  the  violent 
action  of  the  intestines,  witbeut  being  absorbed.  And 
though  we  have  no  proof  of  inverted  action  of  the  lacteals, 
it  is  probable,  not  only  from  the  white  stools,  but  from  other 
circumstances  which  shall  subsequently  be  adverted  to,  that 


*  Dr.  Heyne  informs  us,  that  one  of  the  seven  principal  objects  of 
observation,  laid  down  in  Hindoo  works  on  medicine,  as  means  of  form- 
ing a  just  prognosiH  in  any  disease,  is  **  the  colour  of  the  feces,  whether 
they  be  black,  green^  or  yellow.*' —  Tracts  on  India,  p.  82. 
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these  vessels  partake  of  the  general  debility  or  paralysis ;  and 
that  consequently  the  chyle  is  allowed  to  pass  off  unabsorbed, 
and  even  that  which  they  had  already  taken  up  to  flow  back. 

Dr.Tytler^  the  well-known  indefatigable  defender  of  an  ex- 
ploded theory  (that  bad  rice  is  the  great  cause  of  the  epide- 
mic), presents  us  with  another  explanation  of  the  white  stools 
of  cholera,  which  has  at  least  simplicity  to  recommend  it. 
He  assures  us  that  they  not  only  resemble  conjee  (decoction 
of  riceX  but  actually  consist  of  that  hitherto  culinary  pro- 
duction, prepared  in  the  bowels  from  the  poisonous  rice  which 
had  been  eaten.  But  the  epidemic  has  been  found  to  prevail 
with  equal  severity  in  parts  of  the  country  where  rice  is  not  a 
common  article  of  food  amongst  the  poorer  classes ;  and  in 
innumerable  instances  it  has  attacked  Europeans  without  their 
having  eaten  rice  of  any  kind.  Theory,  like  contagion,  has 
an  assimilating  power,  by  which  it  converts  every  thing 
which  it  reaches  to  its  own  nature,  even  white  stools  into 
conjee;  and  (to  indulge  in  another  analogy)  like  religious 
fanaticism,  it  seems  to  receive  fresh  vigour  from  opposition. 


SECT.  III. 

OF  THE  AFFECTIONS  OF  THE  SENSES. 

The  morbid  sensations  in  cholera  are  very  numerous.  Those 
alone  which  have  their  seat  in  the  stomach  or  its  neighbour- 
hood are  no  less  than  five  in  number :  nausea,  pain,  heat, 
thirst,  and  a  peculiar,  indescribable  sensation,  to  which  the 
terms  oppression,  anxiety,  weight,  and  gnawing  have  been 
applied. 

The  nausea  has  already  been  considered  in  connection  with 
vomiting.  The  burning  and  pain  at  the  stomach  are  amongst 
the  most  remarkable  and  constant  symptoms  of  cholera. 
They  appear  to  arise  from  inflammation. of  that  organ,  and 
will  be  adverted  to  under  that  head. 
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The  thirst  is  also  a  very  remarkable  symptom,  and  is 
scarcely  ever  absent  in  severe  cases.  Its  nrgency  can  scarcely 
be  imagined  by  those  who  have  not  seen  this  disease.  It  is 
perfectly  surprising  to  see  a  person,  whose  body  is  qaite  cold 
to  the  feel  of  another,  incessantly  exerting  all  the  remains  of 
his  strength  in  exclamations  for  cold  water.  An  intemperate 
and  bloated  European,  who  seldom  tastes  the  pure  element, 
and  the  spare  Hindoo,  whose  sole  beverage  it  is,  feel  the 
same  uncontrollable  desire  for  it ;  and  nothing  but  cold  water 
will  satisfy  them.  I  have  known  persons  of  the  former  de- 
scription refuse,  and  express  abhorrence  at  spirit -and  water, 
or  hot  liquids  of  any  kind,  though  they  were  making  the  most 
urgent  complaints  of  thirst.  In  many  instances  it  appears 
to  be  unquenchable,  for  however  much  is  drank  no  relief  is 
found. 

This  singular  affection  is  clearly  the  sitisfrigida  of  Darwin, 
which  is  peculiar  to  a  small  number  of  diseases.  Its  oc- 
currence in  cholera  would  appear,  at  first  sight,  to  arise  from 
the  suppression  of  the  secretions,  occasioning  a  deficiency  of 
diluting  fluids  in  the  mouth  and  primoB  vioB ;  but  when  we 
observe  it  accompanied  by  excessive  discharges  of  watery 
fluid  firom  the  stomach  and  intestines,  and  that  it  is  frequently 
not  relieved  by  drinking,  we  cannot  infer  that  this  is  its  sole, 
or  even  principal  cause.  In  the  lucid  pages  of  Darwin  we 
find  a  probable  explanation  of  this  difficulty.  He  observes : 
**  The  remote  cause  of  sitis  firigida,  or  cold  thirst,  is  the  inac- 
tion of  the  cutaneous,  pulmonary,  urinary,  and  cellular  absor- 
bents ;  hence  the  blood  is  deprived  of  the  great  supply  of 
moisture  which  it  ought  to  receive  from  the  atmosphere  and 
from  the  cells  of  the  cellular  membrane,  and  from  other  cysts ; 
this  cause  of  thirst  exists  in  dropsies,  and  in  the  cold  fit  of 
intermittents  *.''  There  are  also  other  causes  in  cholera  for 
deficiency  of  the  aqueous  part  of  the  blood,  as  the  excessive 

*  Zoonomia,  vol.  i,  p.  397. 
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sweat  and  siBcretion  from  the  intestines.  The  inaetive  state 
of  the  absorbents  of  the  primae  visB  appears  to  be  proved  by^ 
and  at  the  same  time  explains,  the  circumstance  of  the  thirst  not 
being  relieved  by  drinking ;  for  it  is  evident  that  if  these 
vessels  are  unable  to  take  up  the  iluid  that  is  presented  to 
them,  it  cannot  supply  the  deficiency  of  dilution  which  the 
desire  for  it  indicates.  Agreeably  to  these  views,  it  has  been 
commonly  remarked  that  the  blood  drawn  in  this  disease 
is  not  only  of  a  darker  colour  but  thicker  consistence  than 
natural. 

The  anxiety  or  oppression  about  the  prascordia,  though 
referred  to  the  situation  of  the  stomach,  appears  to  differ  in 
its  seat  as  well  as  nature  from  the  above-mentioned  sensa- 
tions. It  seems  to  be  a  common  and  peculiar  affection,  which 
IS  generally  believed  to  be  seated  in  the  great  semilunar  gan- 
glion, or  centre  of  the  sympathetic  nerves,  situated  behind  the 
stomach  and  before  the  crura  of  the  diaphragm  *.  This  sensa- 
tion precedes  and  accompanies  the  cold  stage  of  fever,  as  I 
have  frequently  observed  in  my  own  person.  It  is  very  com- 
mon even  in  health,  in  nervous  habits.  It  is  very  remarkably 
produced  by  sudden  grief  or  terror,  or  any  of  the  depressing 
passions ;  and  appears  to  have  been  formerly  referred  to  the 
heart,  and  with  other  sensations  which  have  the  same  sitna* 
tion,  to  have  occasioned  that  organ  to  be  looked  upon  by  the 
ancients  as  the  seat  of  the  passions ;  an  attribute  which,  in 
common  language,  it  still  maintains.  The  word  remorse  itself, 
from  its  derivation,  conveys  a  pretty  accurate  idea  of  the 
nature  of  this  sensation ;  for  the  epithet  gnawing,  which  I 
have  heard  applied  to  it  by  patients  in  cholera,  appears  its 
most  expressive  designation.  It  has  probably  given  rise  to 
the  beautiful  allegory  of  the  punishment  of  Prometheus,  in 
which  the  effects  of  remorse  are  strikingly  pourtrayed  by  a 
vulture  gnawing  the  vitaU. 

*  Richerand'8  Physiology,  p.  41. 
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Mr.  Brodie»  whilst  engaged  in  a  course  of  experiments  which 
liave  very  satisfisustorily  proved  that  the  essential  oil  of  bitter 
almonds  causes  death  by  destroying  the  nervous  eneigy» 
touched  his  tongue  with  a  small  portion  of  that  poison*  and 
instantly  experienced  a  peculiar,  indescribable  sensation  in 
the  epigastric  region,  accompanied  by  an  approach  to  syn- 
cope'*^.  We  can  scarcely  doubt  that  this  aflfection  was  the 
same  as  that  under  consideration.  In  this  instance  it  was 
evidently  produced  by  diminution  of  nervous  energy ;  and  we 
may  infer  that  its  proximate  cause  is  the  same  in  the  effects 
of  the  depressing  passions,  in  the  coU  stage  of  fever,  and  m 
cholera. 

Vertigo,  which  is  a  very  constant  symptom  of  cholera,  ap- 
pears to  arise  on  all  occasions  when  the  powers  of  life  are 
suddenly  diminished.    Thus,  a  violent  blow  on  the  head  pro- 
duces it.     It  invariably  precedes  the  total  suspension  of  the 
animal  functions  in  syncope ;  and,  as  these  functions  are  per- 
formed by  the  energy  of  the  brain,  we  may  conclude  that  ver- 
tigo is  owing  to  the  diminution  of  that  energy.    It  accompa- 
nies nausea,  which  is  attended  by  a  remarkable  depression  of 
the  vital  powers.     It  is  probable  that  these  and  similar  cir- 
cumstances have  induced  Darwin  to  refer  this  symptom  to 
a  deficiency  of  sensorial  power,  in  the  following  passage: 
**  Vertigo  from  injuries  of  the  brain,  either  from  general  vio- 
lence, or  which  attend  paralytic  attacks,  is  owing  to  general 
deficiency  of  sensorial  power.     In  these  distressful  situations 
the  vital  motions,   or  those  immediately  necessary  to  life, 
claim  their  share  of  sensorial  power  in  the  first  place,  other- 
wise the  patient  must  die ;  and  those  motions  which  are  less 
necessary  feel  a  deficiency  of  it,  as  those  of  the  organs  of 
sense  and  muscles,  which  constitutes  vertigo ;  and,  lastly,  the 
voluntary  motions  which  are  still  less  immediately  necessary 
to  life,   are  frequently  partially  destroyed,  as  in  palsy,  or 

*  Med.  and  Phys.  Journal  for  August  1811. 
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totally,  as  in  apoplexy.  Vertigo  in  fevers  either  proceeds 
from  the  general  deficiency  of  sensorial  power,  or  greater  ex- 
penditure of  it  on  certain  motions*." 

Tinnitus  aurium,  is  a  symptom  which  seems  nniversally  to 
accompany  the  greater  degrees  of  vertigo.  It  perhaps  never 
fails  to  accompany  the  slighter  degrees  of  deafness,  and  to 
precede  the  total  destruction  of  hearing;  which,  when  unat- 
tended by  evident  organic  injury,  is  known  to  arise  from 
paralysis,  or  total  want  of  nervous  influence,  in  the  ear.  The 
latter  symptom  is  also  frequently  present  in  cholera,  and,  as 
on  other  occasions,  it  is  preceded  by  tinnitus  aurium. 
Mr.  Charles  Bell  has  observed,  that  the  musca  volitantes 
are  a  symptom  analogous  to  tinnitus  aurium.  Accordingly  it 
would  appear  that  the  former  precedes  or  accompanies  the 
blindness  of  cholera,  as  the  latter  does  the  deafness.  These 
affections,  as  well  as  vertigo,  appear  to  be  irregular  increased 
actions,  somewhat  analogous  to  spasm  in  the  muscles  f,  and 
produced  by  a  less  degree  of  privation  of  nervous  influence 
than  that  which  gives  rise  to  perfect  insensibility  of  the  organs 
in  which  they  have  their  respective  seats. 

Headach,  is  frequently  a  symptom  of  a  slighter  and  more  con- 
tinued affection  of  the  brain,  arising  from  the  same  causes  with 
vertigo.  Thus  continued  mental  annoyance  will  produce  it. 
A  blow  on  the  head  gives  rise  to  it,  when  the  brain  is  begin- 
ning to  recover  from  the  injury.  During  the  existence  of  the 
worst  symptoms  of  cholera,  I  have  not  generally  observed  it. 
It  appears  to  be  most  prevalent  in  the  beginning  of  the  dis- 
ease, and  in  robust  and  intemperate  subjects.  It  is  one  of 
the  most  common  symptoms  of  the  extensive  class  of  affec- 
tions which  have  received  the  name  of  nervous;  many  of 

*  ZooDomia,  vol.  i,  p.  201. 

t  Darwin  supposes  that  sensations  proceed  from  fibrous  contractions 
of  the  nerves.  The  vibratory  nature  of  the  ringing  in  the  ears  appears 
clearly  to  be  analogous  to  the  minute  contractions  and  dilations,  or 
tremor,  which  incessantly  take  place  in  a  contracted  muscle. 
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which  may  be  directly  traced  to  debility  of  the  nenrooa 
system*. 

Vertigo  and  tinnitus  aurium  appear  to  be  usually  the  first 
symptoms  which  appear  in  the  most  sudden  and  violent  at- 
tacks of  cholera ;  and  in  the  milder  and  more  gradual,  I  have 
often  found  that  headach  and  vertigo  have  been  first  felt 
These  facts  are  in  support  of  the  opinion  that  the  brain  is 
the  principal  seat  of  the  disease ;  but  allowing  that  they  are 
not  of  general  occurrence,  it  will  not  destroy  the  inference ; 
for  the  passions  of  the  mind  are  knowu  to  produce  various 
phenomena  in  the  firame,  through  the  brain,  without  invariably 
producing  morbid  sensation  in  that  organ. 

Headach,  vertigo,  and  tinnitus  aurium,  are  all  very  con- 
stant forerunners  of  apoplexy ;  a  disease  which  we  know  to 
have  its  seat  in  the  brain,  and,  according  to  the  highest  au- 
thorities, to  consist  of  a  deprivation  of  nervous  influence  in 
the  animal  functions.  We  find  also  that  apoplexy  and  cho- 
lera have  various  other  aflfections  in  common,  stertor  and 
other  disorders  of  respiration,  and  stupor  or  coma ;  in  hiot, 
these  and  other  symptoms  in  cholera  are  frequently  such  as  to 
indicate  the  presence  of  apoplexy  itself. 

The  suppression  of  the  senses,  though  of  later  and  less 
general  occurrence,  is  scarcely  less  remarkable  than  that  of 
the  secretions.  Blindness  and  deafness  have  been  very  fre- 
quently remarked  in  the  beginning  of  the  more  sudden  and 
violent  attacks,  and  towards  the  conclusion  of  fatal  cases ; 
particularly  in  weakly  habits,  whose  animal  frinctions  are  per- 
formed in  a  less  energetic  manner  than  those  of  others. 
These  affections  are  only  to  be  accounted  for  on  the  suppo- 
sition of  deprivation  of  nervous  influence  in  the  organs  of 
sense,  and  that  state  is  clearly  referrible  to  the  diminished 
energy  of  the  brain.  The  stupor,  when  it  reaches  the  extent 
of  perfect  coma,  consists  of  a  total  abolition  of  the  animal 
functions,   which  irresistibly  leads   to  the  same  conclusion. 

*  Trotter  on  the  Nervous  Temperament. 
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The  sense  of  numbness  in  the  extremities,  so  commonly  com- 
plained of  in  cholera,  is  the  very  same  as  that  produced  by 
pressure  on  the  cmral  nerve  in  sitting,  and  evidently  arises 
from  the  same  proximate  cause. 

One  of  the  more  remote  causes  of  the  stapor  or 
coma,  appears  to  be  venous  congestion  in  the  brain.  It 
is  known  that  the  venous  system  in  the  internal  parts  of  the 
frame  is  generally  gorged  with  blood  in  this  disease ;  and  dis- 
section has  shown  that  this  is  very  remarkably  the  case  in  the 
brain :  during  life  also  we  frequently  observe  symptoms  which 
lead  to  the  same  inference,  as  turgesence  of  the  vessels  of  the 
eye*,  and  flushed  face.  It  is  probable,  therefore,  that  this 
state  increases  the  interruption  to  the  functions  of  the  brain 
by  its  pressure  on  that  organ.  More  than  this  we  cannot  at- 
tribute to  it ;  for  we  have  no  evidence  of  its  existence  at  the 
commencement  of  the  disease.  The  nausea  and  vomiting  are 
found  to  be  remarkably  increased  by  the  upright  posture :  if 
the  disease  depended  primarily  on  fulness  of  the  brain,  this 
should  relieve  it,  by  lessening  the  quantity  of  blood  in  that 
organ. 

Are  the  senses  of  the  taste  and  smell  lost  in  the  latter 
stages  of  cholera  ?  From  analogy  we  should  expect  that  this 
would  happen  f. 

In  the  senses  as  well  as  in  the  other  functions  we  observe 
some  appearances  of  exacerbation  as  well  as  of  inaction.  The 
anxiety  is  a  state  nearly  opposite  to  the  stupor  which  follows 

*  An  appearance  resembling  this  may  be  produced  at  pleasure  by 
increasing  the  quantity  of  blood  in  the  head.  On  tying  a  ligature  round 
the  neck  so  as  to  interrupt  the  return  of  the  venous  blood,  the  face  be- 
comes  flushed  and  of  a  dusky  hue,  and  red  vessels  are  seen  to  start  out 
on  the  conjunctiva,  towards  the  cornea. 

t  Since  this  was  written,  I  have  been  informed  of  an  Instance  where 
the  sense  of  taste  was  entirely  lost  early  in  the  disease.  The  patient 
(an  officer)  expressed  his  surprise  that  brandy  and  water  appeared  to 
him  perfectly  tasteless.  This  symptom  may  have  prevailed  generally 
without  having  been  much  noticed,  as  it  would  rarely  be  observed  un- 
less inquired  for. 
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it.  The  former  appears  to  be  attended  with  excessive  sensi- 
bility  to  painful  impressions ;  for  the  sufferers  are  observed  to 
be  easily  annoyed  and  irritated  by  trifiing  circumstances,  such 
as  being  obliged  to  remain  cov^ed  with  bed-clothes ;  and  I 
have  seen  them  scream  from  pain  on  being  put  into  the  warm 
bath,  though  it  did  not  appear  sufficiently  warm  to  the  feelings 
of  a  person  in  health.  I  have  observed  a  cholera  patient  to 
be  thrown  into  a  perfect  paroxysm  of  terror  and  irritatioD, 
such  as  we  see  in  hydrophobia,  by  the  approach  of  a  wasp. 

Increased  sensibility  is  a  very  common  attendant  on  debility 
and  disease.  Persons  of  weak  nerves  are  well  known  to  be 
generally  gifted  with  the  greatest  share  of  sensibility. 
Mr.  H.  Earle  finds  the  upper  part  of  a  palsied  limb  possess- 
ing the  natural  degree  of  sensibility ;  a  lower  part  morbidly 
sensible ;  and  the  extremity  insensible*.  Does  not  this  prove 
that  a  smaller  degree  of  deprivation  of  nervous  influence  pro- 
duces increased  sensibility,  whilst  a  greater  entirely  suppresses 
it?  Huxham  has  observed  excessive  sensibility  of  the  skin 
preceding  paralysis  from  colic  f. 

The  senses  of  sight  and  hearing  have  not  been  observed 
to  be  morbidly  increased  in  this  disease ;  and  their  suppres- 
sion is  earlier  and  more  marked  than  that  of  feeling  :(•  Does 
not  this  bear  an  analogy  to  the  difference  of  the  affections  of 
the  glandular  and  exbalant  organs  before  mentioned?  The 
eye  and  ear,  like  the  liver  and  kidneys,  are  specific  and  com« 
plex  organs ;  the  sense  of  feeling,  like  exhalation,  appears  a 
more  simple  process,  and  is  common  to  extensive  surfaces : 
in  the  former  class  the  suppression  of  functions  predominates, 
in  the  latter  the  exacerbation. 

Dr.  Marshal,  in  his  treatise  on  the  brain,  &;c.  has  detailed 
a  case  of  hydrophobia,  in  which  some  observations  similar  to 
these  were  made.  The  sensibility  of  the  skin  was  found  to  be 
highly  increased,  at  the  same  time  that  that  of  the  other  organs 

*  Medico- Chirurgical  Transactions,  vol.  vii. 
t  Treatise  on  Fever,  Devonshire  Colic,  &c. 

X  Diminished  sensibility  of  the  surface  is  enumerated  by  the  Benfi;al 
Medical  Board  among  the  symptoms  of  the  disease.    See  Appendix. 
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was  diminished ;  and  heat,  cold,  and  liquidity  of  the  bodies, 
which  are  distinguished  by  the  sense  of  feeling,  were  per- 
ceifed  more  than  their  taste,  which  is  the  object  of  a  specific 
organ.  Towards  the  conclusion  of  the  disease  blindness  came 
on,  and  afterwards  deafness.  As  in  cholera,  too,  the  eyes 
were  observed  to  be  fixed  and  dim. 

The  transition  from  anxiety  to  stupor,  occurring  in  the 
latter  stages  of  cholera,  is  obviously  explained  on  the  same 
principles  as  that  which  takes  place  in  the  voluntary  muscles 
and  the  stomach  and  intestines,  from  a  spasmodic  state,  to 
torpor,  extreme  debility,  or  paralysis ;  as  the  transition  from 
excess  to  suppression  of  secretions ;  and  (as  will  subsequently 
be  more  particularly  noticed)  from  a  highly  increased  action 
of  the  heart,  to  the  lowest  degree  of  that  action  which  is  com- 
patible with  life.  These  remarkable  changes  are  all  perfectly 
analogous  to  each  other ;  and  they  appear  clearly  to  be  all  in 
consequence  of  an  increased  degree  or  continuance  of  the 
cause  of  the  increased  actions  which  precede  them.  They 
are  far  from  being  all  of  universal  occurrence,  for,  as  has  al- 
ready been  frequently  remarked,  there  are  many  cases  in 
which  increased  action  does  not  appear  at  all  in  many  func- 
tions, consequently  the  transition  from  that  state  to  its  oppo- 
site cannot  take  place. 

In  the  periods  of  the  disease  at  which  these  changes  occur 
there  is  also  much  variety.  It  may  be  generally  remarked, 
that  the  transition  from  increased  to  diminished  action  of  the 
heart  appears  to  be  the  first  of  the  series ;  from  increased  to 
suppressed  secretion  the  next;  the  cessation  of  spasm,  and 
commencement  of  muscular  torpor  or  paralysis,  the  third ; 
and  the  transition  from  anxiety  to  stupor  the  last,  and  nearest 
to  the  fatal  event. 

The  cold  stage  of  fever,  the  depressing  passions,  the  ap- 
proach of  syncope,  and  probably  all  instances  of  general  and 
great  diminution  of  nervous  energy  (when  it  is  not  such  as 
immediately  to  suspend  all  sensation),  are  attended  by 
anxiety ;  and  we  may  clearly  infer  that  on  all  these  occasions, 
as  well  as  in  cholera,  it  has  the  same  proximate  cause. 
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The  anxiety  of  cholera  is  probably  the  most  painfol  and 
distressing  of  all  affections ;  at  least,  I  have  seen  nothing  of 
suffering  which  so  strongly  awakens  feelings  of  commiseration. 
It  appears  to  consist  of  the  utmost  degree  of  depression  of 
spirits,  and  an  urgent  sense  of  want,  which  the  sufferers  are 
incessantly  attempting  to  relieve  by  tossing  about,  getting  up, 
and  making  various  other  muscular  efforts.  If  it  should  be 
proved  that  pleasure  arises  from  an  increased  quantity  of 
nervous  fluid  in  the  nerves,  it  would  appear  that  the  anxiety 
of  cholera  arises  from  the  opposite  state ;  for  it  is  diametri- 
cally opposite  to  the  general  sense  of  pleasure  which  is  de- 
nominated the  flow  of  spirits.  And  is  not  this  term  another 
instance  of  the  correctness  of  familiar  language,  derived  from 
old,  but  neglected  ideas  ?  If  the  depressing  passions  are  at- 
tended with  a  diminution  of  nervous  energy,  and,  conse- 
quently, a  deficiency  of  the  nervous  fluid,  it  is  probable  that 
their  opposites,  as  hope  and  joy,  will  produce  the  opposite 
state,  or  an  abundance  of  the  nervous  fluid,  the  spiritus  oiit- 
males  of  our  ancestors,  or  the  spirits  of  common  language. 


SECT.  IV. 


OF  THE  AFFECTIONS  OF  THE  CIRCULATING  SYSTEM. 

The  healthy  action  of  the  heart  is  believed  to  be  produced 
by  the  stimulus  of  the  blood,  acting  upon  the  vis  insita,  or 
principle  of  irritability,  which  that  organ,  in  common  with 
other  muscles,  contains ;  and,  as  we  have  much  proof  that 
the  change  from  venous  to  arterial  blood  is  imperfectly  per- 
formed in  cholera,  an  opinion  has  been  entertained  in  this 
country,  that  the  debility  of  the  circulation  in  the  disease  is 
owing  to  the  want  of  the  stimulus  of  arterial  blood  in  the 
heart  But  Bichat  has  shown  that  venous  blood  is  equally 
capable  of  causing  the  contraction  of  the  heart  with  arterial. 
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In  animals  killed  by  saffocation  he  found  the  heart  propelling 
yenooa  blood  into  the  arterial  system.  When  the  action  of 
the  heart  had  oeased,  he  reprodoced  it  by  injecting  venous 
blood  into  the  organ.  And,  indeed,  experiments  were  unne- 
cessary to  convince  us  of  this  fact,  for  we  know  that  the  ac- 
tion of  the  right  side  of  the  heart  is  constantly  maintained  by 
venous  blood,  as  well  as  that  of  the  left  side  by  arterial.  Ac- 
cording  to  the  most  modern  and  received  opinions,  the  con- 
traction of  the  heart  is  owing  to  simple  digtension  from  the 
influx  of  blood.  It  is  not,  therefore,  on  the  supposition  of  the 
insuflkient  change  of  the  blood  from  the  venous  to  the  arte- 
rial state,  that  the  diminished  action  of  the  heart  in  cholera  is 
to  be  immediately  accounted  for. 

As  the  debility  of  the  circulation  usually  appears  at  the 
same  time  with  the  spasms  of  the  muscles,  it  has  been  sup- 
posed to  be  produced  by  the  spasmodic  action  extending  to 
the  heart  and  arteries :  and  an  opinion  of  Bichat's  seems  to 
coont^iance  this  idea.  He  concludes  that  the  heart  is  af-- 
fected  by  spasm  in  syncope  or  asphyxia,  produced  by  the  vio- 
lent passions  of  the  mind.  But  in  tetanus  we  observe  simi- 
lar spasms  in  the  muscles  without  the  heart  being  affected ; 
and  in  those  cases  of  cholera  in  which  the  spasms  are  most 
violent,  the  circulation  is  often,  nay  generally,  least  de- 
pressed :  on  the  other  hand,  in  the  most  debilitated  habits, 
in  which  spasms  frequently  do  not  occur  at  all,  the  pulse 
sinks  most  rapidly.  In  all  fatal  cases,  this  symptom  continues 
after  the  muscular  spasms  have  ceased :  and,  in  short,  we 
have  no  reason  to  attribute  it  to  any  other  cause  than  smple 
debility  of  the  heart  and  arteries. 

Dr.  CuUen,  in  explaining  the  weak  action  of  the  heart  in 
syncope,  observes :  "  I  must  assume  a  proposition  which  I 
suppose  to  be  fully  established  in  physiology.  It  is  this :  that 
though  the  muscular  fibres  of  the  heart  be  endowed  with  a 
certain  degree  of  inherent  power,  they  are  still,  for  such  ac- 
tion as  is  necessary  to  the  motion  of  the  blood,  very  constantly 
dependent  upon  a  nervous  power  sent  into  them  from  the 
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brain.  At  least  this  is  rery  evident,  that  there  are  certain 
powers  acting  primarily,  and  perhaps  only,  in  the  bnuo,  which 
influence  and  variously  modify  the  action  of  the  heart.  I 
suppose  therefore,  a  force  very  constantly  during  life  exerted 
in  the  brain  with  respect  to  the  moving  fibres  of  the  heart,  as 
well  as  every  other  part  of  the  body ;  which  force  I  shall  call 
the  energy  of  the  brain ;  and  which  I  suppose  may  be,  on 
different  occasions,  stronger  or  weaker  with  respect  to  the 
heart*." 

The  instances  in  pathology  where  diminished  action  of  the 
heart  and  other  parts  of  the  organic  system  appears  to  be 
the  immediate  consequence  of  diminished  enei^  of  the  brain, 
are  innumerable ;  and  some  of  them,  as  syncope  from  rising 
suddenly  from  the  recumbent  posture  (whence  the  brain  is 
deprived  of  its  due  quantity  of  blood),  are  so  instantaneous  as 
to  preclude  the  supposition  that  they  are  owing  to  the  dis- 
turbance of  respiration,  which  is  knovni  to  depend  upon  the 
brain.  But  modern  discoveries  appear  to  show  that  the  heart 
is  not  thus  immediately  and  entirely  dependent  on  the  brain. 
Mr.  Brodie  maintained  the  action  of  the  heart  for  a  time 
without  the  agency  of  the  brain ;  and  Dr.  Wilson  Philip  has 
inferred  from  experiments,  the  accuracy  of  which  cannot  be 
questioned,  that  **  the  heart  is  independent  of,  but  influenced 
by  the  brain.''  The  opinions  of  Bichat  on  this  point  are 
nearly  the  same.  These  positions,  though  admitted  in  their 
fullest  extent,  do  but  transfer  the  opinion  of  the  agency  of 
the  brain  in  this  function,  to  the  system  of  the  sympathetic 
nerves,  without  in  the  smallest  degree  invalidating  the  suppo- 
sition that  the  natural  action  of  the  heart  is  dependent  upoii 
Bervous  influence ;  and  we  have  one  plain  fact,  which  alone  is 
sufficient  to  establish  it ;  a  ligature  on  the  nerves  going  to  the 
heart  immediately  stops  its  motions  f. 

On  these  principles  we  are  onder  no  difficulty  in  explaining 

*  First  Lines,  Par.  1 1 76. 

t  Callen'8  First  Lines,  Par.  1 175.    Note  by  the  Editor. 
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the  extreme  debility  of  the  circulation  in  cholera :  it  is  evi- 
dent that  the  diminished  energy  of  the  nervous  system,  by 
diminishing  or  suppressing  the  supply  of  the  nervous  fluid  or 
energy  to  the  heart,  may  weaken,  and  finally  suppress  its 
movements. 

Dr.  Darwin  has  attributed  suppression  of  the  heart's  action 
to  deficiency  of  sensorial  power.  He  observes :  "  When  fear 
has  still  more  violently  aflected  the  system,  there  have  been 
instances  where  syncope  and  sudden  death,  or  a  total  stop- 
page of  the  circulation,  have  succeeded.  In  these  cases  the 
pain  of  fear  has  employed  or  exhausted  the  whole  of  the  sen* 
serial  power ;  so  that  not  only  those  muscular  fibres  generally 
excited  by  volition  cease  to  act,  whence  the  patient  falls 
down,  and  those  which  constitute  the  organs  of  sense,  whence 
syncope ;  but  lastly,  those  which  perform  the  vital  motions  be- 
come deprived  of  sensorial  power,  and  death  ensues  *." 

The  sinking  of  the  circulation  is  certainly  the  most  urgent 
if  not  the  most  characteristic  of  all  the  symptoms  of  cholera ; 
and  the  rapidity  with  which  it  supervenes  in  spare  habits  is 
truly  surprising.  In  a  great  majority  of  all  kinds  of  cases  the 
pulse  becomes  extremely  small  and  weak  on  the  accession  of 
the  more  severe  symptoms ;  but  in  the  weakly  natives  no- 
thing is  more  common  than  for  it  to  disappear  entirely  from 
the  wrist  on  the  appearance  of  the  first  fit  of  vomiting,  or  the 
first  stool. 

The  quickness  of  the  pulse  in  cholera  also  is  to  be  attributed 
to  deficiency  of  nervous  influence  in  the  heart.  "  The  times 
of  contraction  of  the  muscles  of  enfeebled  people  being  less, 
and  the  intervals  between  these  contractions  being  less,  ac- 
counts for  the  quick  pulse  in  fevers  with  debility  and  in  dying 
animals.  The  shortness  of  the  intervals  between  one  con- 
traction and  another,  in  weak  constitutions,  is  probably  owing 
to  the  general  deficiency  of  the  quantity  of  the  spirit  of  ani- 

*  Zoonomia,  vol.  iv,  p.  318. 
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matioD  ;  and  that,  tberefore,  there  is  a  less  qaantity  of  it  to 
be  received  at  each  interval  of  the  activity  of  the  fibres*.'' 
It  may  also  be  observed,  that  quickness  of  the  pulse  osnally, 
if  not  always,  accompanies  extreme  smallness  of  it,  on  all 
occasions. 

In  the  circulation,  no  less  than  in  the  other  functions,  we 
observe  evident  marks  of  increased  as  well  as  diminished  ac- 
tion ;  and  the  observation  that  has  already  been  applied  on  so 
many  similar  occasions  holds  good  also  here.  The  fulness 
and  hardness  of  the  pulse,  whenever  they  occur,  are  symptoms 
of  a  smaller  degree  of  disease  than  its  smallness  and  weak- 
ness. In  a  considerable  number  of  instances  I  have  met  with 
a  very  full  and  bounding  pulse,  with  or  without  heat  of  skin, 
at  the  commencement  of  the  disease;  and  in  all  cases  the 
circulation  is  usually  considerably  increased  after  the  favour- 
able crisis,  and  before  it  regains  the  standard  of  health. 

It  must,  however,  be  observed,  that  the  former  description 
of  cases  is  not  very  common  ;  and  the  increased  action  of  the 
heart  usually  ceases  in  a  short  time,  giving  place  to  the  debi- 
lity which  is  so  much  more  characteristic  of  this  disease. 
They  are  of  much  more  frequent  occurrence  in  robust  habits ; 
and  are,  doubtless,  in  some  degree  owing  to  habitual  exces- 
sive irritability  of  the  heart,  participating  in  the  excessive  tone 
of  the  system,  which,  however,  is  quickly  exhausted.  In 
those  cases  in  which  the  spasms  are  most  violent,  the  circula- 
tion appears  usually  to  be  most  increased  and  least  debili- 
tated. 

In  palpitation  of  the  heart  and  syncope  we  have  analogous 
instances  of  these  opposite  affections  of  the  circulating  system. 
They  are  usually  produced  by  the  same  causes;  and  it  is 
evident  that  the  former  is  the  slighter  affection,  and  that  it 
arises  from  the  smaller  degree  of  cause.  Cullen  observes: 
**  A  fourth  head  of  the  cases  of  palpitation  is  of  those  arising 
from  causes  producing  a  weakness  of  the  action  of  the  heart,, 

*  Zoonomia. 
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by  dimiiiishiog  the  energy  of  the  brain  with  respect  to  it. 
That  such  causes  operate  in  producing  palpitation,  T  presome 
from  hence,  that  all  the  seYoral  causes  mentioned  above  (1177 
et  seq.)  as  in  this  manner  producing  syncope,  do  often  produce 
palpitation.  It  is  on  this  ground  that  these  two  diseases  are 
affections  frequently  occurring  in  the  same  person,  as  the 
same  causes  may  occasion  the  one  or  the  other,  according  to 
the  force  of  the  cause  and  the  mobility  of  the  person  acted 
upon.  It  seems  to  he  a  law  of  the  human  economy,  that  a 
degree  of  debility  occurring  in  any  function  often  produces 
a  more  vigorous  exertion  of  the  same,  or  at  least  an  effort 
towards  it,  and  that  commonly  in  a  convulsive  manner*. 


A  very  important  class  of  affections  of  the  sanguiferous 
system  still  remains  to  be  considered-^ the  inflammation  of 
various  parts,  which  so  constantly  occurs  in  cholera.  In  the 
infancy  of  our  experience  in  the  disease,  many  persons  were 
inclined  to  doubt  that  the  appearances  exhibited  by  the  sto- 
mach and  intestines  on  dissection  were  actually  produced  by 
inflammation ;  and  to  attribute  them  to  the  genera!  ?enous 
congestion.  In  the  fourth  volume  of  the  Medico-Chirnrgica! 
Transactions,  is  an  interesting  paper  by  Dr.  Yelloly,  which 
countenances  this  opii^ion.  That  gentleman  relates  numerous 
instances  of  great  vascularity  in  the  inner  coat  of  the  stomach, 
occurring  in  cases  where  no  suspicion  was  entertained,  during 
life,  of  inflammation  of  that  organ ;  and,  both  from  the  de* 
scription  and  plates  annexed,  it  appears  to  have  borne  a 
striking  resemblance  to  the  appearance  of  the  stomach  in  the 
more  rapid  cases  of  cholera,  where  the  marks  of  disease  ex- 
hibited by  that  viscus  are  but  slight.  Many  of  the  cases  in 
which  they  were  noticed  were  executed  criminals;  and 
Dr.  Yelloly  attributes  them  to  accumulation  of  blood  in  the 
minute  veins. 

*  First  lineB,  P.  1360. 
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Tliere  is  scaroelr,  however,  io  the  present  day,  any  donbt 
concerning  the  origin  of  the  appearances  alluded  to  in  this 
epidemic.  They  are  freqaently  accompanied  daring  life  by 
the  specific  symptoms  of  the  varions  phlegmasiio  which  pro- 
dnced  them.  Inflammation  of  the  brain  is  indicated  by  deli- 
nam,  stupor,  redness  of  the  eyes  and  face,  and  pyrexia.  En- 
teritis may  be  inferred  from  the  acute  continued  pain  in  the 
bowels,  which  is  occasionally  met  with,  or  the  pain  on  pres- 
snre  which  very  commonly  occurs,  together  with  a  very  sharp 
small  and  quick  pulse,  and  hot  skin.  And  the  inflammation 
of  the  stomach  is  indicated  by  perhaps  all  the  symptoms  which 
are  described  by  authors  as  characteristic  of  that  aflection* 
Pyrexia  typkodes ;  anxietas ;  in  epigastrio  ardor  $i  dolor^ 
ingestis  quibuslibet  anctus ;  yomendi  cupiditas ;  ingesta  pro- 
tinus  rejecta ;  singultus."  *'  There  is  a  great  degree  of  pain 
and  tension  at  the  pit  of  the  stomach,  increased  by  the 
slightest  pressure,  accompanied  with  a  burning  heat  in  that 
part ;  the  anxiety  is  inexpressible ;  there  is  constant  retching, 
vomiting,  hiccup,  and  a  considerable  degree  of  pyrexia ;  the 
pulse  is  commonly  frequent,  small,  contracted,  and  hard ;  the 
thirst  is  urgent ;  and  there  is  a  greater  and  more  sudden  de- 
pression of  strength  in  this  than  in  any'  other  of  the  phleg* 
masiae*.'* 

Crostritis  erythemaiica  is  said  by  Dr.  Clarke  frequently 
to  run  through  the  whole  of  the  intestinal  canal.  The  pain  at 
the  stomach  in  cholera  possesses  the  infallible  character  of  the 
phlegmasias— being  increased  on  pressure.  On  dissection 
also  we  frequently  find  the  morbid  appearances  of  cholera  so 
perfectly  characteristic  of  inflammation,  that  we  cannot  doubt 
that  they  are  consequences  of  that  aSection.  The  minute 
arteries  of  the  dura  mater  are  found  highly  injected,  which 
i;annot  arise  from  venous  congestion.  Moreover,  these  affec- 
tions are  in  many  instances  found  running  on  to  gangrene ;  a 
fact  which  is  confirmed  by  Dr.  De  Gravier,  the  principal 

*  Clarke's  Practice  of  Physic. 
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French  physician  at  Pondicherry,  who  informs  us  that  they 
are  frequently  found  to  assume  a  violet  and  even  a  black 
colour.  This  gentleman  considers  the  inflammation  of  the 
stomach  and  intestines  as  the  primary  affection  in  the  epi- 
demic, giving  rise  to  all  the  other  symptoms  by  means  of 
irritation ;  and  he  has  ^one  so  far  as  to  name  the  disease 
gastro-enteritis.  It  does  not,  however,  appear  that  he  has 
gained  any  proselytes  to  this  opinion.  Spasms  are  nowhere 
enumerated  among  the  symptoms  of  gastritis  or  enteritis.  A 
person  is  walking  along  in  perfect  health,  previous  to  an 
attack  of  the  epidemic,  and  in  an  instant  perceives  all  the  ob- 
jects around  him  appearing  to  turn  round,  and  fading  from 
bis  sight ;  he  falls  down,  retches,  and  his  pulse  is  found  to 
have  disappeared  from  the  wrist.  Is  this  from  inflammation 
of  the  stomach*? 

If  the  identity  of  many  of  the  appearances  of  the  stomach 
in  cholera  with  these  noticed  by  Dr.  Yelloly  shall  be  proved, 
it  will  be  much  more  easy  to  imagine  that  the  latter  actually 

•  Dr.  De  Gravier  argues  thus : — 

— —  "  Toutes  les  affections  spasmodiques  font  partie  de  I'irrita- 
tion.  Rendus  a  ce  point,  ouvrons  maintenant  un  homme  mort  da 
Cholera.  Nous  trouvons  la  muqueuse  qui  tapisse  Pestomac  toute 
rouge,  parsem^e  de  taches  violettes,  quelquefois  noires,  signes  certains 
de  phlegmasie. 

''  Rapprochons  maintenant  les  symptomes  pendant  la  inalidie— tension 
d'epigastre,  sentiment  d'ardeur  et  de  douleur,  tres  aigue  de  I'estomac, 
accompagne^  de  nauseas,  de  vomissemens,  de  difficulte  de  respirer,  de 
soif  ardente,  de  petitesse  et  de  frequence  dans  le  pouls,  de  froid  aux 
extremit^^.  N'est  ce  pas  la  une  Gastrite  ?  Explorons  le  canal  intes- 
tinal, nous  trouvons  sa  muqueuse  phlogos^e,  et  presque  desorganis^e. 
Rapprochons  encore  les  symptomes  —  douleors  aigues,  dejections 
sereuses,  avee  des  mucosites.  N'est  ce  pas  la  une  Entente  ?  Qui  peut 
done  s'opposer  a  ce  qu'on  appelle  Pepidemie  gastro-enterite.  Cetie 
maniere  deproceder  n'a  rien  d^arbitraire,  •  •*•  Les  spasmes  des  muscles 
de  Pabdomen  et  de  la  poitrine  prouvent  Pexuberance  des  forces  attir^ 
par  Pirritation."— MS. 

Dr.De  G.  asserts  that  the  epidemic  had  swept  off  two  millions  of  per« 
sons  in  India  in  the  beginning  of  1819, 
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were  inflammatioDy  than  that  the  fonner  were  not  In  fiict» 
die  plates  annexed  to  Dr.  Yellol/s  paper  convey  m>  perfect 
an  idea  of  their  being  the  consequences  of  inflammation,  that 
it  is  diflScnlt  to  admit  any  other  belief.  In  almost  all  diseases 
we  find  the  stomach  afiected  with  nausea  and  other  uneasy 
sensations,  and  we  need  not  be  surprised  if  these  affections 
are  attended  with  a  slight  degree  of  inflammation.  And  in 
the  cases  of  the  executed  criminals,  it  must  be  recollected 
that  they  cannot  have  been  in  health  at  the  time  of  their  exe* 
cution.  They  must  have  been  affected  with  extreme  anxiety, 
depression  of  spirits,  oppression  about  the  prcecordia,  and 
probably  a  hurried  and  depressed  circulation.  Is  it  then 
surprising  that  they  should  exhibit  another  of  the  symptoms  of 
cholera,  inflammation  of  the  stomach  ?  We  know  that  the 
depressing  passions  are  capable  of  producing  many  morbid 
affections  of  the  human  frame ;  and  it  was  even  to  be  expected 
that  the  highest  degree  of  mental  suffering,  which  must  have 
been  experienced  by  these  unfortunate  men,  would  leave  be- 
hind it  some  physical  traces  of  its  existence.  If,  indeed, 
sinular  appearances  to  these  were  found  in  the  stomachs  of 
men  killed  in  battle,  or  in  carnivorous  animals  slaughtered  in 
health,  it  would  be  proved  that  they  are  not  preternatural. 

The  inflammation  of  the  stomach  and  intestines  in  cholera 
appears  to  be  of  the  eryihematic  kind.  The  acute  pain  and 
burning  at  the  stomach  are  precisely  similar  to  the  sensations 
which  erysipelatous  inflammation  produces  on  the  surface  of 
the  body.  The  morbid  appearances  are  found  to  be  in  a 
great  measure  confined  to  the  villous  coat  of  the  stomach  and 
intestines,  as  occurs  in  gastritis  erythematica.  They  are 
usually  of  the  dark  red,  or  crimson  colour ;  and  I  have  never 
observed  the  adhesions  of  the  intestines  to  each  other,  which 
we  frequently  find  in  common  inflammation  of  them.  This 
distinction  is  farther  supported  by  considering  the  state  of  the 
system  in  which  these  affections  occur.  It  is  usually  one  of 
extreme  debility  in  all   the  functions;    and  we  know  that 
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erythematio  inflammation  is  most  prevalent  under  sneh  oir- 
cnmstances,  while  from  similar  remote  causes  the  phl^monic 
arises  in  robnst  and  firm  habits.  Thus  a  blow  in  a  healthy 
sobject  will  be  followed  by  the  latter  affection,  ending  in  re- 
solation  or  suppuration ;  and  in  another,  whose  constitution  is 
debilitated  by  drunkenness  or  disease,  by  eryupelas  nuining 
on  to  gangrene.  John  Hunter  observes,  that  erysipdatous 
inflammation  often  arises  spontaneously  in  consequence  of  a 
low  and  debilitating  fever*. 

In  attempting  to  account  for  the  inflammatory  affections  of 
cholera  it  is  necessary  in  the  first  place  to  observe,  that  they 
are  of  too  general  occurrence  throughout  the  frame  to  be 
attributed  to  any  cause  whose  operation  is  confined  to  parti- 
cular parts  of  it.  Had  inflammation  existed  only  in  the  sto- 
mach or  brain,  we  might  have  supposed  it  to  arise  from  some 
particular  affection  of  one  or  other  of  these  viscera ;  but  when 
we  find  it  occurring  not  only  in  both  these  parts,  but  in  the  in- 
testines, the  liver,  the  heart,  and  the  lungs,  on  the  surface  of 
the  body  and  in  the  veins,  we  cannot  but  conclude  that  these 
affections  have  some  common  cause,  which  exists  throughout 
the  whole  of  the  sanguiferous  system. 

To  enable  us  to  form  a  satisfactory  explanation  of  the  na- 
ture of  this  cause,  it  is  necessary  to  possess  an  accurate  know- 
ledge of  the  pathology  of  inflammation  itself;  and  that,  it  is 
to  be  feared,  is  still  a  desideratum  in  medicine.  An  increased 
action  of  the  smaller  arteries  of  a  part  is  generally  looked  upon 
as  its  proximate  cause ;  but  this,  even  if  proved,  is  advaoo- 
ing  but  a  small  step  in  the  inquiry ;  for  when  the  affection 
arises  spontaneously,  or  from  constitutional  causes,  we  are 
still  entirely  ignorant  of  the  immediate  cause  of  this  increased 
action;  and  even  when  it  is  evidently  produced  by  a  itimulu*, 
we  cannot  form  any  idea  of  the  way  in  which  the  effect  arises 
from  the  cause.  It  is  said  that  the  words  stimulus  and  Sf/mr 
pathy  are  **  mere  subterfuges  for  ignorance ;"  and  it  is  evi- 

*  Hunter  on  Inflammation,  &c.,  vol.  i,  p.  476. 
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dent  that  they  are  no  more  than  general  terms  applied  to  ex« 
press  certain  classes  of  facts  with  whose  immediate  causes  we 
are  unacquainted.  The  fact  that  '*  inflammation  is  produced 
by  a  stimulus/'  conveys  little  more  information  concerning  it 
than  the  fact  that  **  inflammation  is  a  consequence  of  cho- 
lera." Nevertheless  these  general  inferences  are  highly  valu- 
able ;  for  it  is  of  this  kind  of  information  that  the  science  of 
medicine  is  composed. 

The  essential  meaning  of  a  stimulus  is  some  cause  produc- 
tive of  action  or  increased  action ;  and  it  is  evident  that  such 
a  cause  exists  in  cholera.  Irritation,  or  the  effect  of  a  stima* 
Ins,  is  marked  by  increased  secretion  in  the  secretory  organs, 
spasm  in  the  muscles,  pain  in  the  nerves,  and  inflammation 
in  the  arteries,*  all  of  which  are  prominent  features  of  cholera. 
A  few  grains  of  arsenic  taken  into  the  stomach  produce  all 
these  symptoms  in  the  whole  alimentary  canal,  precbely  the 
same  as  we  find  them  in  cholera ;  and  we  see  that  in  that 
instance  the  inflammation  is  owing  to  the  same  immediate 
cause  with  the  other  affections.  Inflammation  is  no  casual  or 
occasional  occurrence  in  cholera,  but  as  intimately  connected 
with  it  as  cause  and  effect,  or  rather  as  disease  and  symptom, 
can  be ;  for  it  constantly  arises  when  the  disease  has  attained 
a  certain  height,  and  becomes  evident  on  dissection,  when 
this  state  has  continued  sufficiently  long  to  enable  it  to  show 
itself.  Upon  the  whole,  then,  we  can  scarcely  doubt  that  the 
inflammations  of  cholera  have  the  same  proximate  cause  with 
the  other  increased  actions ;  or,  in  a  word,  with  the  disease ; 
and,  if  any  credit  is  due  to  the  preceding  speculations,  that 
cause  is  diminution  of  nervous  energy. 

It  is,  however,  very  evident  that  there  are  some  objections 
to  this  generalization.  The  inflammations  do  not  appear  to 
bear  the  same  relation  to  the  degree  of  disectse  with  the  other 
increased  actions ;  on  the  contrary,  at  those  periods  of  the 
disease  in  which  the  latter  prevail  most,  the  former  are  fre- 
quently least  evident,  and  vice  versa.  We  have  seen  that 
the  excessive  flow  of  bile,  the  full  pulse,  and  the  violent 
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spasms,  are  indicatioos  of  a  moderate  degree  of  disease,  and* 
consequently  are  comparatively  favourable  symptoms ;  but  in- 
flammation, vhen  it  rises  to  any  height,  is  a  very  fatal  affec- 
tion. And,  in  particular,  it  is  very  commonly  in  an  inverse 
ratio  to  the  other  increased  actions  of  the  circulating  system, 
which  are  indicated  by  the  fulness  and  strength  of  the  pulse. 
All  the  other  increased  actions  are  constantly  found  to  cease 
from  the  increase  of  the  state  which  produced  them,  but  the 
inflammations  run  on  with  increasing  violence  till  death. 

But  these  circumstances  do  not  destroy  the  arguments 
which  we  derive  from  the  most  direct  analogies,  that  all  these 
affections  have  a  common  proximate  cause ;  they  only  inform 
us  that  inflammation,  from  some  peculiarity  with  which  we 
are  unacquainted,  requires  a  greater  degree,  or  at  least  a 
longer  continuance,  of  that  cause  to  become  equally  evident ; 
and  that  it  flourishes  under  such  a  degree  of  disease  as 
paralyses  the  other  actions ; — for  in  the  last  stage,  when  the 
secretions  are  all  suppressed,  the  senses  nearly  abolished,  the 
pulse  extremely  small,  and  the  voluntary  muscles  reduced  to 
debility  bordering  on  paralysis,  or  completely  paralysed,  we 
have  evidence  of  acute  inflammation  going  on  in  the  stomach, 
intestines,  or  brain ;  and  no  increase  of  the  disease  short  of 
death  appears  capable  of  putting  a  stop  to  it. 

It  is  not  in  cholera  alone  that  diminution  of  nervous  energy 
appears  to  give  rise  to  inflammation.  Apoplexy  is  believed 
to  consist  in  an  abolition  of  functions,  or  an  ''obstruction" 
in  a  portion  of  the  nervous  system;  and  when  fatal,  it  is  very 
commonly  attended  by  inflammation  of  the  brain.  Dr.  Aber- 
crombie  has  found  inflammation  and  suppuration  of  the  brain  a 
common  attendant  on  paralysis* ;  concussion  of  the  brain  pro- 
duces a  suppression  of  its  functions,  without  solution  of  conti- 
nuity ;  and  every  tyro  in  medicine  knows,  that  when  it  is  not  im- 
mediately fatal,  inflammation  is  its  most  dangerous  consequence* 
Excessive  heat  is  well  known  to  diminish  the  energy  of  the 
nervous  system :  hence  it  appears  to  be  that  coup  de  soleil 

*  Edinburgh  Medical  and  Surgical  Journal  for  January,  IB]  9. 
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puts  an  instant  stop  to  all  the  animal  functions ;  and  termi* 
nates  in  inflammation  of  the  brain.  Is  it  not,  also,  by  the 
same  mode  of  action  that  heat  of  climate  produces  so  great  a 
predisposition  to  inflammation?  In  tropical  climates,  the 
large  intestines  and  liyer  are  in  a  continnal  state  of  predispo- 
sition to  put  on  inflammatory  action*.  Spirituous  liquors, 
in  their  secondary  effects,  are  known  to  debilitate  and  de- 
stroy the  energy  of  the  nervous  system ;  and  what  a  train  of 
evils,  of  which  inflammation  is  the  basis,  they  draw  after 
them !  These  may  be  attributed  to  their  stimulating  proper- 
ties ;  but  it  is  confessed  that  this  portion  of  their  effects  is 
very  transitory,  and  succeeded  by  an  opposite  class.  It  is 
during  their  debilitating  or  "  sedative''  effects  that  inflamma- 
tion arises.  It  is  not  until  the  soldier  has  got  out  of  his  ju^ 
bilee  that  he  is  attacked  by  hepatitis  or  dysentery :  the  sti- 
mulus which  he  continues  to  take,  prevents,  for  a  time,  the  in- 
flammatory action,  though  it  ensures  its  occurrence.     Soldiers 

*  His  Majesty's  Royal  Regiment  was  suffering  dreadfully  from  dy- 
sentery at  Wallajabad,  in  1807,  when  they  were  ordered  to  the  sea- 
coast  for  the  recovery  of  their  health.  On  the  first  day  of  this  march 
they  exhibited  a  most  extraordinary  instance  of  mortality.  Sixty  men 
(as  I  am  informed  on  good  authority)  died  in  the  course  of  the  day, 
chiefly  from  coup  de  soleil  and  other  affections  of  the  brab,  owing  to 
the  great  heat  of  the  weather,  and  their  being  imperfectly  defended 
from  it  by  small  tents.  It  is  evident  that  the  general  predisposition  to 
disease  which  existed  in  the  regiment  was  a  great  cause  of  this  occur- 
rence ;  for  we  constantly  see  regiments  in  a  healthy  state  exposed  to  the 
greatest  heat  of  the  climate  for  long  periods  without  a  single  case  of 
coup  de  soleil  happening.  Epidemical  attacks  of  dysentery,  such  as 
that  which  the  regiment  suffered  from  at  the  time,  are  usually  pro- 
duced by  great  heat.  On  this  occasion  the  disease  was  attributed  by 
the  medical  officers  of  the  corps  to  that  cause ;  and  the  greatest  benefit 
was  found  from  preventing  exposure  to  the  sun.  We  see,  then,  a  cer- 
tain degree  of  temperature  producing  an  epidemic  dysentery,  or  inflam- 
mation of  the  large  intestines ;  and  an  increase  of  ten  or  fifteen  degrees 
of  that  temperature  (from  living  in  tents),  converting  it  in  a  great  mea- 
sure, into  an  epidemic  apoplexy.  Do  not  these  circumstances  argue  a 
similarity  in  the  immediate  origin  of  these  afifections  ? 
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are  so  well  aware  of  the  effects  of  spirituous  liquors  in  pre* 
venting  disease  for  a  time,  that  they  constantly  endeavour  to 
get  rid  of  pain  in  the  side  or  bowels  by  drinking,  previous  to 
reporting  themselves  at  the  hospital. 

Arsenic,  lead,  and  various  other  poisons  produce  inflam- 
mation in  the  stomach  and  intestines  similar  to  that  of  cho- 
lera; and  Mr.  Brodie  has  shown  that  this  is  not  a  mechanical 
or  chemical  effect  on  the  coats  of  the  viscera,  nor  from  local 
irritation  merely,  for  he  found  that  it  took  place  in  even  a 
greater  degree  firom  the  insertion  of  poison  into  a  wound, 
than  from  taking  it  into  the  stomach.  It  is  a  general  opinion 
that  pobons  produce  their  effects  by  their  agency  on  the  ner- 
vous system ;  and  the  ingenious  author  just  named  has  proved 
that  many  of  them  act  by  destroying  the  energy  of  the  brain*. 
Can  it  then  be  denied,  that  diminution  of  nervous  energy  pro- 
duces inflammation  of  the  stomach  and  intestines  i 

Dr.  Darwin  observes,  that  **  inflammation  of  a  part  is  ge* 
nerally  preceded  by  a  torpor  or  quiescence  of  itf  •"  He  par- 
ticularly mentions,  that  the  inflammation  of  the  stomach  arising 
from  gout  is  accompanied  by  torpor  of  that  organ,  and  other 
marks  of  general  want  of  action,  as  coldness  of  the  extremi- 
ties and  debility  of  the  circulation.  Dr.  Wilson  Philip  main- 
tains that  inflammation  is  owing  to  debility  or  paralysis  of  the 
capillaries,  and  consequent  stagnation  of  blood  in  them ; 
whence  the  arteries  of  the  part  are  distended,  and  stimulated 
to  increased  action.  This  may  afford  some  explanation  of 
the  great  tendency  to  inflammation  in  cholera ;  for  we  may 
readily  suppose  the  capillary  vessels  to  be  in  that  state,  from 
the  suppression  of  secretions  which  prevails  at  the  same  time, 
and  the  general  debility  and  paralysis  which  characterize  the 
disease. 

Do  not  the  inflammatory  affections  of  cholera  bear  a  per- 
fect analogy,  both  as  to  nature  and  cause,  with  those  which 
constantly  occur  in  the  stomach  and  intestines,  or  brain,  in 

*  Med.  and  Surg.  Journal  for  October  1812. 
t  Zoottomia,  toI.  i,  p.  494. 
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the  last  stage  of  low,  or  nenrous  feven  }  In  tiiese  oases  theie 
exists  macb  of  that  depressioo  of  all  the  powers  of  life  wUoh 
mark  the  last  stages  of  oholera. 

Inflammatioo  appears  to  be  the  graad  obstacle  to  lecoTery 
in  a  large  proportion  of  the  cases  of  this  epidemic.  I0  that  state 
which  I  have  termed  its  third  stage,  when  the  increased  actions 
in  general  haTO  ceased,  and  the  ciroolation  is  reduced  to  ex- 
treme debility,  faTonrable  symptoms  will  frequently  arise :  the 
general  warmth  of  the  body  and  some  of  the  secretions  will 
re-appear ;  but  the  small  portion  of  returning  life  appears  to 
be  exhausted  in  morbid  exertions  of  strength  in  the  smaller 
arteries,  producing  such  organic  changes  as  are  incompatible 
with  the  continuance  of  life.  This  is  particularly  the  case  in 
the  European  habit,  which  is  evidently  more  predisposed  to 
inflammation  than  that  of  the  Native  (a  circumstance  which 
appears  to  arise  from  intemperance);  for  it  has  been  gene- 
rally remarked,  that  Natives  very  frequentiy  recover  after  the 
pulse  has  disappeared  from  the  wrist,  but  Europeans  scarcely 
ever. 


SECT.  V. 


OF  THE  AFFECTIONS  OF  RESPIRATION  AND  THE  CHANGES  OF 

THE  BLOOD. 

In  this  inquiry  we  have  hitherto  seen  the  nervous  system  in 
no  other  light  than  that  of  a  sovereign  power,  exerting  an 
onbounded  influence  on  the  other  organs,  and  holding  them 
in  inunediate  and  entire  dependence.  From  this  limited  view 
of  the  subject  we  should  be  led  to  consider  that  system  as  the 
grand  prinwm  mobile  of  the  animal  frame,  itself  independent : 
but  this  is  by  no  means  its  true  character.  The  nervous  sys« 
tem  itself  is  immediatefy  dependent  on  the  heart  for  a  supply 
of  arterial  blood,  without  which  its  healthy  energies  cannot 
be  exerted  for  an  instant. 
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Tlus  wmtwd  depeodenoe  of  organs  constitutes  a  very  re- 
flMurkaUe  difference  between  animate  and  inanimate  mecha- 
nisni ;  for,  until  the  perpetual  motion  shall  be  discovered,  we 
shall  find  nothing  in  the  latter  which  bears  the  remotest  ana- 
logy to  the  circle  of  movement  which  is  displayed  by  the 
former.  The  main-spring  of  a  watch,  like  the  nervous  system, 
holds  the  inferior  parts  of  the  machine  in  dependence  on  it ; 
but  it  does  not,  like  the  nervous  system,  receive  an  accession 
of  power  from  the  impulse  which  itself  gives  rise  to.  The 
mechanism  of  a  watch  may  be  strictly  compared  to  a  line,  the 
beginning  of  which  is  the  main-spring,  and  the  end  the  hands; 
the  animal  mechanbm  resembles  a  circle,  which  has  neither 
beginning  nor  end. 

The  dependence  of  the  functions  of  the  brain  on  a  supply 
of  blood  is  an  established  point  in  physiology.  It  is  proved 
by  syncope  taking  place  from  bleeding  and  the  change  to  the 
erect  posture,  and  by  the  fact  of  tying  the  vertebral  arteries 
instantly  producing  asphyxia.  Bichat  has  farther  shown,  that 
it  is  not  from  want  of  blood  alone,  but  from  want  of  arterial 
blood,  that  these  phenomena  arise ;  for  on  turning  the  stream 
of  blood  from  tho  jugular  vein  of  a  dog  into  its  carotid  artery, 
the  same  effect  was  produced.  Yet  the  carotid  arteries  of 
two  dogs  were  made  to  communicate  with  each  other  by 
means  of  a  tube,  in  consequence  of  which  the  heart  of  one 
conveyed  arterial  blood  to  the  brain  of  the  other,  without  any 
bad  effect  being  produced  in  the  animal  which  received  the 
blood,  so  long  as  repletion  was  avoided  by  an  open  vein  in 
another  part  of  the  body.  The  only  inference  that  can  be 
drawn  from  these  facts  is,  that  the  change  of  the  blood  which 
usually  takes  place  in  the  lungs  is  immediately  necessary  to 
the  action  of  the  brain ;  and  as  we  have  proof  that  this  change 
is  imperfectly  performed  in  cholera,  it  becomes  extremely 
probable  that  this  is  the  cause  of  the  diminished  energy  of 
the  nervous  system,  which  produces  the  other  phenomena  of 
the  disease. 

Previous  to  adopting  this  important  conclusion,  it  is  ne- 
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cessary  to  inquire,  whether  the  uniiataral  state  of  the  blood  in 
oholera  is  a  primary  affection ;  or  only  an  effect,  and  not  the 
original  cause,  of  the  morbid  condition  of  the  whole  system. 

A  deficiency  of  the  change  from  venoos  to  arterial  blood 
may  take  place  in  four  different  ways.  1.  From  a  deficient 
acdon  of  the  muscles  of  respiration,  in  consequence  of  which 
a  sufficient  quantity  of  atmospheric  air  is  not  introduced  into 
the  lungs :  or  in  other  words,  firom  an  interruption  to  the  m«- 
chanical  part  of  the  function  of  respiration.  2.  From  a  de- 
ficiency in  the  quantity  of  blood  which  is  transmitted  through 
the  lungs.  3.  From  a  deficiency  in  the  respired  air  of  those 
principles  which  are  necessary  to  the  change  of  the  blood. 
4.  From  a  morbid  state  of  the  longs  or  the  blood,  by  which 
they  are  rendered  incapable  of  acting  on  the  air,  so  as  to 
produce  the  requisite  change  in  the  blood.  It  is  a  circum- 
stance which  adds  extremely  to  the  difficulty  and  obscurity  of 
this  part  of  the  subject,  that  there  should  be  some  reason  to 
believe  that  each  of  these  causes  is  present  in  cholera. 

The  first  of  them,  however,  will  not  detain  us  long;  for 
though  the  action  of  the  muscles  of  respiration  depends  upon 
the  brain,  and  on  the  supposition  that  that  organ  is  acting 
with  diminished  energy,  we  should  expect  that  their  func- 
tions would  be  performed  with  diminished  force ;  yet  we  have 
the  evidence  of  our  senses  to  convince  us  that  there  is  no 
deficiency  in  the  quantity  of  the  air  taken  into  the  lungs ;  oh 
the  contrary,  we  see  the  respiration  hurried,  which  convinces 
us  that  an  unusual  quantity  must  be  taken  in.  And,  as  the 
muscles  of  respiration  are  under  the  influence  of  the  will,  we 
must  expect  that  that  power  will  be  exerted,  as  long  as  it 
remains,  to  supply  any  deficiency  of  air  in  the  lungs. 

It  cannot  be  denied  that  a  weak  action  of  the  heart  must 
give  rise  to  a  diminished  circulation  of  blood  through  the 
lungs,  and  consequently  tend  to  obstruct  the  process  alluded 
to,  and  that  a  total  cessation  of  its  action  must  necessarily  put 
a  stop  to  the  chemical  phenomena  of  respiration ;  but  this 
weak  action  alone  appears  to  be  incapable  of  producing  the 
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effect,  ID  the  deg^e  Id  which  we  find  it  in  cholera ;  for  if  we 
admit  that  belief,  we  must  expect  to  find  that  symptom  in  all 
cases  of  syncope,  and  even  in  every  instance  in  which  the 
action  of  the  heart  is  greatly  weakened;  which  is  not  the 
case.  On  the  contrary,  it  is  a  very  remarkable,  but  unex- 
plained fact,  of  every  day  occurrence,  that,  when  syncope 
takes  place  in  bleeding,  the  blood  which  flows  from  the  arm 
becomes  of  a  more  florid  colour.  It  is,  however,  well  known, 
that  arterial  blood  by  stagnating  in  any  part,  even  in  an 
artery,  assumes  the  dark  colour.  Hence  it  is  probable  that 
this  cause  has  a  share  in  producing  the  remarkable  appear- 
ance of  the  blood  in  cholera ;  but  I  have  distinctly  observed 
it,  in  at  least  one  instance,  when  the  force  and  quickness  of 
the  circulation  were  much  increased. 

The  lungs  themselves  are  supplied  with  nerves,  from 
whence  it  may  be  inferred  that  nervous  influence  is  in  some 
way  necessary  to  their  action ;  and  as  it  has  been  presumed 
that  a  general  deficiency  of  nervous  influence  exists  in  cho- 
lera, that  supposition  appears  suflBcient  to  account  for  this 
phenomenon.  We  here  experience  that  difficulty  which  is  so 
frequently  felt  in  distinguishing  causes  from  effects  in  the 
circle  of  animal  movements,  and  which  has  occasioned  so 
many  of  the  latter  to  be  classed  amongst  the  former ; — ^which 
has  made  the  superabundance  of  bile  according  to  one  hypo* 
thesis,  and  the  deficiency  of  it  according  to  another,  in  their 
turns  be  considered  the  proximate  cause  of  cholera !  *  The 
great  question  at  present  appears  to  be;  is  the  deficient 
change  of  the  blood  in  the  lungs  the  effect  or  the  cause  of  the 
diminished  energy  of  the  nervous  system  ?  Does  it  arise,  in 
the  first  instance,  ab  externo  or  ab  iniemo  ?    On  one  hand 

*  Agrtenblj  to  each  of  theie  theories,  we  find  the  practitioner  in 
Europe  using  all  his  efforts  to  dilate  and  evacuate  the  peccant  bile  in 
thb  disease ;  and  the  practitioner  in  India  actually  pouring'  U  in,  from 
the  gall-bladder  of  the  sheep  or  the  bullock !  The  latter  practice  has 
been  extensively  employed  and  warmly  recommended  by  a  surgeon  of 
this  Establishment. 
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it  may  be  argued,  that  nervous  influence  is  not  immediately 
necessary  to  the  oxygenation  of  the  blood.  Mr.  Brodie 
has  drawn  this  inference  from  observing  that  it  went  on  in 
the  lungs  after  the  brain  was  removed ;  and  we  have  this 
striking  fact  in  support  of  it,  that  the  process  goes  on  with- 
out  the  body  as  well  as  within  the  lungs.  On  the  other  hand, 
it  is  evident  that  a  faulty  state  of  the  atmosphere  alone  is  in- 
sufficient to  account  for  the  phenomena ;  for  if  it  could  even 
be  proved  that  a  deficiency  of  oxygen  existed  in  the  atmo» 
sphere  during  the  prevalence  of  cholera,  it  would  still  be  ne- 
cessary to  suppose  some  internal  cause  combining  to  produce 
the  morbid,  condition  of  the  blood  in  those  who  were  attacked, 
or  preventing  it  in  those  who  escaped,  else  it  should  appear 
alike  in  all.  Farther  evidence  of  facts  is  necessary  to  extri- 
cate us  from  this  maze  of  theory.  If  it  shall  appear  that  the 
atmosphere  during  the  prevalence  of  the  disease,  actually  is  in 
such  a  state  as  to  tend  to  prevent  the  due  performance  of  the 
function  of  respiration,  from  its  wanting  the  due  proportion 
of  a  principle  necessary  for  that  process,  it  will  be  sufficient 
to  tarn  the  scale  of  our  belief;  and  to  give  the  impediment 
to  that  function  the  rank  of  the  original  cause.  In  that  part 
of  the  work  which  treats  of  the  remote  causes  of  the  disease, 
this  branch  of  the  subject  shall  be  resumed ;  an  attempt  will 
be  made  to  prove  the  existence  and  nature  of  such  a  cause ; 
and  the  manner  in  which  it  produces  the  proximate  cause  of 
the  disease.  If  I  shall  not  have  succeeded  in  these  under- 
takings, their  magnitude  and  difficulty,  though  they  place  my 
temerity  in  too  strong  a  light,  may  well  excuse  my  £Eulure. 


CHAP.  V. 


OF  THE  RELATIONS  OF  CHOLERA  TO  OTHER  DISEASES. 


SECT.  I. 

TO  THE  SWEATING  SICKNESS. 

It  appears  extremely  probable,  that  the  epidemic  which  has 
committed  so  much  devastation  throughout  India,  has  already 
prevailed  to  an  equally  general  and  fatal  degree  in  England, 
and  many  parts  of  the  continent  of  Europe,  under  the  name 
of  the  Mweating  ticknesM.  That  singular  disease  was  never 
known  but  as  an  epidemic  of  the  most  general  prevalence, 
and  usually  of  the  most  malignant  nature.  It  is  said  to  have 
never  been  heard  of  in  the  world  but  for  a  few  short  periods 
included  between  the  years  1483  and  1551.  It  never  ap- 
peared  except  in  summer.  It  was  usually  fatal  in  from  one 
to  twenty-four  hours  from  its  attack.  In  addition  to  these 
peculiarities,  it  has  presented  a  numerous  and  striking  set  of 
symptoms,  which  are  rarely  found  in  an  equal  degree  singly, 
and  perhaps  never  in  combination,  in  any  other  disorder. 
Hence  it  has  ever  stood  alone  in  the  annals  of  disease,  as  one 
to  which  no  parallel  could  be  found  either  in  preceding  or 
following  ages :  it  will,  however,  appear,  that  the  epidemic 
cholera  exhibits  all  these  symptoms  in  the  highest  degree, 
and  that  many  of  them  are  amongst  its  most  striking  and 
characteristic  appearances. 

I  have  not,  indeed,  met  with  any  original  work  on  that 
disease,  for  it  is  probable  that  few  of  them  are  now  in  exist- 
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enoe;  bat  the  short  notices  of  it  which  have  been  transeribed 
from  these  authors,  and  are  given  in  systematic  works  and 
books  of  reference,  afford  striking  proofs  of  its  identity  with 
the  Indian  epidemic.  To  enable  the  reader  to  form  hu  own 
judgment,  I  will  present  them  almost  entire. 

The  disease  has  received  numerous  synonyms,  the  principal 
of  which  are,  sudor  anglicanus,  and  ^hewura  maligna  suda* 
taria.  It  first  appeared  in  the  army  of  Henry  VII,  on  his 
landing  at  Milford  Haven  in  Wales,  in  1488.  The  best  au- 
thorities  seem  to  agree  that  it  did  not  on  this  occasion  extend 
to  London.  Its  next  attack  was  in  1485 ;  and  it  is  singular  that 
at  this  distance  of  time,  the  days  of  its  appearance  and  abate- 
ment or  cessation  should  be  preserved ;  a  circumstance  which 
proves  that  these  events  were  very  sudden.  It  broke  out 
with  extreme  violence  in  London,  on  the  21st  of  September ; 
and  "stopt  all  at  once"  on  about  the  12th  of  October  (other 
accounts,  however,  say  towards  the  end  of  that  month).  It 
is  ako  said  that  it  extended  all  over  England  on  the  same  day 
that  it  appeared  at  London ;  and  that  it  swept  off  in  a  short 
time  one-third  of  the  whole  population ;  but  these  statements 
must  be  received  with  great  limitation.  It  returned  in  1506, 
and  again  in  1517  and  1518,  when  it  was  commonly  fatal  in 
three  hours;  numbers  of  the  nobility,  and  in  many  towns  half 
the  common  people  being  carried  off.  It  returned  again  in 
1528.  It  then  proved  fatal  in  six  hours.  King  Henry  him- 
self narrowly  escaped  from  it,  and  most  of  his  courtiers 
suffered.  It  appeared  for  the  fifth  and  last  time  in  1551 ; 
when,  also,  it  was  extremely  fatal.  Caius,  who  has  written 
on  the  subject,  reports  that  the  country  in  the  neighbourhood 
of  Shrewsbury,  where  he  resided,  was  on  this  occasion  nearly 
depopulated.  At  the  same  time  it  spread  itself  over  a  great 
part  of  the  continent  of  Europe,  where  it  was  equally  fatal. 
It  was  then  witnessed  by  Erasmus,  who  describes  the  horrors 
which  attended  it  in  very  forcible  terms,  which  might  be  well 
applied  to  the  epidemic  cholera.  "  Visum  est,"  he  says,  *'  ex 
amne  Phlegetoneo  emissum  hoc  malum." 
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The  foUowiog  description  of  it  is  found  in  Parr's  and 
Motherby's  Medical   Dictionaries.     "The  disorder    attacks 
with  a  pain  in  the  neck,  scapula,  legs,  or  arms,  and  some- 
times  a  kind  of  warm  vapour,  or  flatulence  only,  ran  through 
these  parts,  succeeded  by  a  profuse  sweat,  for  which  the 
patients  could  not  account.    The  internal  parts  next  became 
warm,  and  were  soon  seized  with  an  incredible  heat,  which 
afterwards  diffused  itself  to  the  extremities ;   an  intolerable 
thirst,  restlessness,  sickness,  and  indisposition  of  the  heart, 
liver,  and  stomach  (langueur  d'estomac,  vomissemens,  maux 
de  CQdm^-^Dictionnaire  RaisonniJ,  were  the  next  symptoms ; 
succeeded  by  headach,  delirium,    excessive  debility,  a  kind 
of  extenuation  of  the  body,  and  an  irresistible  necessity  for 
sleeping.    The  sweat  was  of  a  disagreeable  smell,  coloured, 
and  it  is  said  of  an  unusual  consistence.    Some  were  seized 
with  nausea,  others  with  vomiting ;  all  without  exception  with 
difficulty  of  breathing.    The  urine  was  of  a  thicker  consist- 
ence, and  fainter  colour  than  natural.    The  pulse  was  rather 
quicker  than  natural.    Those  who  breathed  the  purest  air, 
and  had  the  best  constitutions,  escaped  the  most  easily. 

"  The  disease  was  undoubtedly  an  ephemera  of  the  most 
asthenic  kind ;  and,  if  we  can  discern  the  truth  in  the  hetero- 
geneous mixture  of  fable  which  arose  from  the  terror  this  fever 
excited,  there  will  be  little  doubt  of  its  having  arisen  from 
specific  contagion,  which  at  last  lost  its  effect  from  the  con- 
stitution being  habituated  to  it.  The  records  of  medicine 
offer  nothing  analogous,  '  nihil  simile  aut  secundum,'  except 
the  extension  of  the  epidemic  to  the  continent  within  the 
period  assigned." 

In  Rees's  Cyclopedia  a  somewhat  more  precise  account  is 
given :  —  "  The  invasion  of  the  disease  was  extremely  sudden, 
and  was  marked  by  the  affection  of  some  particular  part,  pro* 
ducing  the  sensation  of  intense  heal,  extending  through  the 
limb,  and  afterwards  diffusing  itbelt  through  the  body.  This 
was  generally  followed  by  profuse  sweating,  which  continued 
more  or  less  through  the  whole  course  of  the  disease,  and  was 
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attended  with  insatiable  thint.  Extreme  readeutnen,  head- 
acb»  deliriam,  nansea,  cardialgia,  and  an  irfeBistible  tendency 
to  sleep,  cbaracterized  its  progress,  together  with  great  pros- 
tration of  strength,  proda<»ag  freqneot  fainting,  and  irregn- 
larity  in  the  action  of  the  heart,  which  sometimes  palpitated 
violently,  whilst  at  other  times  the  pulse  was  weak  and  flotter* 
ing.  In  this  way  the  patieut  was  carried  off,  frequently  in 
one,  two,  or  three  hours,  after  the  eruption  of  the  sweat 
Those  more  especially  who  bore  their  sufferings  with  impa- 
tience,  or  who  sought  relief  from  the  sense  of  heat,  by  which 
they  were  tormented,  by  exposing  their  bodies  to  the  air,  or 
even  by  putting  their  arms  out  of  bed,  were  often  suddenly 
struck  by  death.  The  sweat,  when  promoted,  is  represented 
as  being  unusually  clammy,  and  having  a  very  strong  and  peou'- 
Uarly  fetid  odour.  The  violence  of  the  attack  was  over  in 
fifteen  hours,  but  the  patient  was  not  out  of  danger  till  the 
expiration  of  twenty-four  hours. 

''  It  appeared  always  in  smnmer,  and  continued  from  three 
to  five  months.  The  most  general  opinion  at  the  time  -cer- 
tainly appears  to  have  been,  that  it  avose  from  some  peculiar 
state  of  the  atmosphere,  and  was  prepagated  by  oontagion. 

**  From  the  description  which  Wnrus  has  given  us  of  the 
epidemic  as  it  appeared  in  Grermany,  it  seems  to  have  com- 
menced with  a  violent  cold  stage  and  shivering,  which  con- 
tinued half  an  hour  or  more,  accompanied  with  great  pain  in 
the  region  of  the  diaphragm  and  groin,  and  other  symptoms 
already  mentioned  as  characterising  the  disease  when  ob- 
served in  England.  Swelling  and  stiffness  of  the  hands  and 
feet  at  the  beginning  of  the  attack,  and  vomiting  of  black 
blood  or^bile,  are  also  noticed  by  this  author  in  particular  *." 

In  .Dr.  Mead's  work  on  the  plague,  I  find  a  very  short 
account  of  the  disease,  consisting  of  little  more  than  the  fol- 
lowing brief  enumeration  of  its  eymptoms.    "  Excessive  faint- 

*  Article,  Sweating  Sickness, 
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ness  and  inqoietade,    inward  biiniiog8»  headaeh,  sweating, 
Tomitiog,  and  diarrhoea*" 

The  attack  of  the  duseasoi  as  described  by  Barserios,  pre- 
sents farther  points  of  identity  with  cholera.  ''  It  begins  with 
great  loss  of  strength  and  fainting.  It  b  sometimes  pre- 
ceded by  great  shaking  and  horror,  and  is  followed  by  acrid 
moisture  of  the  skin,  which  shortly  becomes  a  very  profuse 
and  continued  sweat,  frequently  ceasing  only  with  the  extioc- 
Uonof  life,  most  commonly  within  twenty- four  hours.  There 
is  almost  always  present  unusual  internal  heat,  unquenchable 
4hirst,  great  fear  and  despair,  extreme  anxiety  about  the 
prsscordia,  an  affection  of  the  stomach  like  cardialgia,  and 
pain  in  the  loins  */'  The  remainder  of  his  description  does 
not  differ  materially  from  the  statements  already  given. 

Other  accounts  say:  —  ''The  disease  attacked  different 
persons  in  different  ways.  Some  were  seized  abroad,  and  cut 
off  in  the  road ;  others  when  fast  asleep.  Some  died  in  a 
moment;  others  in  one,  two,  three,  or  four  hours  after  they 
began  to  sweat.''  It  is  generally  described  as  a  very  danger- 
4)us  disease ;  and  it  is  particularly  remarked,  that  at  the  be- 
ginning of  any  of  its  attacks  very  few  recovered  from  it  Such 
has  been  decidedly  the  ease  with  the  severe  visitations  of  the 
epidemic  cholera.  The  early  cases  are  almost  all  of  the  low, 
•sthenic  form*  and  very  few  recover,  after  which  a  sort  of 
crisis  occurs,  and  the  cases  become  mild  and  easily  manage- 
Able*  It  is  even  not  uncommon  for  ihe  whole  of  the  cases 
which  occur  in  particular  hospitals  to  terminate  fatally  until 
the  change  in  the  causes  takes  place ;  after  which,  they  aU 
recover.  This  happened  in  the  General  Hospital  of  Madras 
In  1818 ;  and  (with  scarcely  any  exception)  in  Mr.  Curtis's 
practice,  in  17S3,  see  page  21  of  this  work.  The  sweating 
sickness  has  also  been  a  much  less  virulent  disease  on  some 
occasions  than  usual ;  for  it  is  recorded,  that,  in  one  instance, 

*  BrowB*!  IViimUtioA  of  Bunsriof ,  vol.  i,  p.  393. 
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out  of  20,000  attaoked  with  it  not  more  than  3000  died— a 
small  proportion,  considering  the  imperfect  state  of  medieine 
in  the  age  in  which  it  prevailed. 

The  disease  appears  also  to  have  had  rarions  sequelm  re- 
sembling those  of  cholera.  Bnrserins  remarks :  —  "  Those  in 
whom  the  sweats  do  not  flow  long,  either  die  immediately,  or 
are  brought  into  imminent  danger  by  the  snperrening  of  a 
▼ery  bad  fever.''  Again: — "Frequently  during  several 
months  the  patients  are  wasted  with  night  sweats.''  This  was 
probably  owing  to  hectic  fever,  from  suppuration  of  the  liver  or 
some  other  viscus.  The  Dictionnnaire  Raisonn6  informs  us* 
that  many  of  those  who  escaped  the  first  attack  were  carried 
off  by  a  "  cours  de  ventre  "  —  in  all  probability,  dysentery. 

The  disease  has  usually  been  classed  with  the  kind  of  fever 
called  ephemera ;  probably  from  the  single  circumstance  of  its 
short  duration ;  for  it  differs  from  the  single  and  slight  pa« 
roxysm  of  fever  which  has  given  rise  to  that  term,  perhaps  as 
widely  as  any  two  diseases  can  differ  fit>m  each  other.  It  is 
nowhere  distinctly  expressed,  as  far  as  I  can  learn,  that  it 
was  attended  by  actual  heat  of  the  surface.  All  accounts 
agree  that  there  was  an  extreme  eetue  of  heat,  particularly  in 
the  stomach  and  bowels ;  but  we  constantly  witness  this  in 
cholera,  extending  even  over  the  whole  frame,  when  it  is  far 
below  the  natural  temperature.  Bnrserins,  in  proof  of  the 
febrile  nature  of  the  disease,  adduces  only  the  state  of  the 
pulse  and  respiration  :—«'*  Even  from  the  beginning,  the 
quickness,  frequency,  and  inequality  of  the  pulse,  indicate  the 
presence  of  fever ;  sometimes  the  pulse  becomes  strong  and 
violent ;  the  breathing  is  quick  and  broken."  Mead  considered 
it  as  a  species  of  plague ;  but  it  was  evidently  fi«e  from  the 
usual  diagnostic  symptoms  of  that  disease;  for  Burserius 
says,  " hsBmorrhages  seldom  occur;  and  no  one  labouring 
under  this  disease  is  liable  to  buboes  or  eruptions." 

Many  of  the  opinions  which  have  been  handed  down  to  us 
regarding  the  cause  of  this  epidemic,  partake  of  the  supersti- 
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tioD  of  tbe  age  in  which  they  were  formed.  Tt  is  said  that 
the  English  alone  were  attacked;  that  it  followed  them 
wherever  they  went,  and  left  untouched  persons  of  other 
nations  who  resided  in  England.  And  it  is  serionriy  alleged 
by  many,  particularly  foreign  writers^  that  it  was  an  imme- 
diate dispensation  of  Providence,  as  a  punishment  to  the 
nation,  for  their  incredulity  in  matters  of  reEgion.  Some 
valuable  observations  of  a  physical  nature,  regarding  ka 
origin,  have,  however,  been  preserved ;  and  probably  many 
more  will  be  found  in  the  original  writers  on  the  subject. 
Great  changes  in  tbe  seasons  were  observed  about  the  times 
of  its  prevalence,  and  un«sual  dampness  of  die  atmosphere 
was  found  to  attend  it.  It  has  also  been  ascribed  to  plane- 
tary influence ;  and  perhaps  with  less  improbability  than  the 
prevailing  opinions  of  the  present  day  will  admit.  The  Die* 
tionnaire  Itaisonn6  informs  us,  that  Schiller  attributes  the 
disease  to  thta  cause ;  and  adds,  that  **  the  great  ckanges  of 
the  seasons  and  bad  quality  of  the  air  have  contributed  to 
prodnce  it ;  and  alleges  in  proof  of  this,  that  it  was  observed 
that  great  numbers  of  birds  were  found  dead  under  the  trees 
at  the  time  when  it  prevailed.  It  i&  not  to  be  doubted  Aat 
tbe  bad  qnalities  of  the  air  are  tbe  cause  of  all  epidemioa, 
and  consequently  of  tbe  sweating  sickness ;  but  why  did  they 
not  produce  that  disease  before  the  year  1483?  This  que»» 
tion  might  have  been  answered,  if  the  persons  who  have 
written  on  the  subject  had  been  better  physicians  and  ob* 
servers  •.'• 

Burserius  says:-—'' In  general,  it  prevails  epidemically  in 
some  district,  after  damp  hazy  weather,  especially  in  summer 
or  autumn.  It  is  extremely  probable  that  the  cause  is  a  very 
subtile  and  deleterious  poison,  contained  in  the  air,  wheoee* 
soever  it  is  generated,  or  supplied  by  the  putrid  e£9uvia  pro* 
ceeding  from  the  earth ;  which  is  rendered  probable  by  the 

*  Article,  Sueur  AngkUe, 
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state  of  weather  preceding  the  disease,  and  the  quantity  of 
birds  found  dead  at  the  time,  with  abscesses  of  the  size  of 
vetches  nnder  their  wings.** 

It  was  also  believed  to  be  propagated  by  contagion ;  bat 
its  sadden  and  repeated  appearance  and  disappearance  are 
adverse  to  that  opinion,  and  at  least  prove  that  that  was  far 
from  being  its  sole  cause.  The  most  determioed  advocate  for 
contagion  cannot  suppose  that  it  is  capable  of  sprea^ng  a  dis- 
ease over  a  large  city,  much  less  a  whole  country,  in  a  day. 
Dr.  Willan,  from  an  analogy  which  he  has  found  between 
this  disease  and  a  very  fatal  epidemic  termed  Fen  Sacr6,  Feu 
de  St.  Antoine,  and  Mai  des  Ardens,  supposed  to  arise  from 
the  use  of  ergoted  rye  as  food,  has  conjectured  that  it  was 
owing  to  some  disease  or  depravation  of  the  wheat,  or  to 
some  noxious  vegetable  growing  with  it ;  without,  howevw, 
adducing  any  evidence  that  such  was  the  case ;  and  the  opi- 
nion has  been  very  successfully  combated  in  a  paper  in  the 
4th  volume  of  the  Edinburgh  Medical  and  Surgical  JFoumaL 

We  have  anoth^  deseriptioB  of  this  disease  which  is  cal- 
culated to  preserve  its  memory  to  the  most  distant  ages,  even 
if  it  shall  continue  unknown  in  reality.  Armstrong  has  shown, 
that  medicine  is  capable  of  being  clothed  in  the  brightest 
flowers  of  poetry ;  and  this  is  perhaps  nowhere  so  strongly 
exemplified  as  in  the  picture  which  he  has  drawn  of  the  Eng- 
lish plague. 

''  The  alUsurrounding  heaven,  the  vital  ak. 
Is  big  with  death.    And  tho'  the  putrid  south 
Be  shut;  tho'  no  convulsive  agony 
Shake,  from  the  deep  foundations  of  the  world, 
Th'  imprisoned  plagues ;  a  secret  venom  oft 
Corrupts  the  air,  the  water,  and  the  land. 
What  livid  deaths  has  sad  Byzantittm  seen  1 
How  oft  has  Cairo,  with  a  another's  woe. 
Wept  o'&r  her  slaughtered  sons  and  lonely  streets ; 
Even  Albion,  girt  with  less  malignant  skies, 
Albion  the  poboa  of  the  gods  has  drank. 
And  felt  the  sting  of  monsters  all  her  own!. 
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Ere  yet  die  Ml  Pfantmeneto  Ind  speat 
Thdr  aacieat  nge  at  Boiworth*i  purple  lidd ; 
While,  for  wUdi  tyiant  BnglaBd  duNdd  leeeiTe, 
Her  legiom  in  incestnoos  murderB  nuz'd. 
And  dail  J  liorrorB,  till  die  Fates  were  dmnk 
Widk  kindred  blood  by  Undied  liands  profoi'd  r— 
Anodier  plague  of  oMire  gigantic  am 
AnMe,  a  monater  never  known  before, 
Bear'd  from  Cocytos  its  portentous  bead. 
This  rapid  lory,  not,  like  other  pests, 
Pnrsu'd  a  gradual  course,  bat  in  a  day 
Rash'd  as  a  storm  o'er  half  th'  astonish'd  isle. 
And  strew'd  with  sadden  carcassca  the  land. 

First  ihro*  the  shoolders,  or  whatever  part 
Was  seis'd  the  first,  a  fervid  vapoar  sprang. 
With  rash  combostion  thence,  the  qaivering  spark 
Shot  to  the  heart,  and  kindled  all  mthin  ; 
And  soon  the  surface  caught  the  spreading  fires. 
Thro*  all  the  yielding  pores,  the  melted  blood 
Gash'd  oat  in  smoky  sweats ;  bat  nought  assuagM 
The  torrid  heat  within,  nor  aught  relieved 
The  stomach's  ai^puish.    With  incessant  toil. 
Desperate  of  ease,  impatient  of  their  pain. 
They  toss'd  from  side  to  side.    In  vain  the  stream 
Ran  full  and  clear,  they  burnt  and  thirsted  stilL 
The  restless  arteries  with  rapid  blood 
Beat  strong  and  frequeut.    Thick  and  pantingly 
The  breath  was  fetch'd,  and  with  huge  lab'rings  heav'd. 
At  last  a  heavy  pun  oppress'd  the  head, 
A  wild  delirium  came ;  their  weepiug  friends 
Were  straogers  now,  and  this  no  home  of  theirs. 
Harrass'd  with  toil  on  toil,  the  sinking  powers 
Lay  prostrate  and  o'erthrown ;  a  ponderous  sleep 
Wrapt  all  the  senses  up :  they  slept  and  died. 

In  some  a  gentle  horror  crept  at  first 
O'er  all  the  limbs :  the  sluices  of  the  skin 
Withheld  their  moisture,  till  by  art  provok'd 
The  sweats  o'erflowed ;  but  in  a  clammy  tide : 
Now  free  and  copious^  now  restrain'd  and  slow; 
Of  tinctures  various,  as  the  temperature 
Had  mix'd  the  blood ;  and  rank  with  fetid  steams : ' 
As  if  the  pent-up  humours  by  delay 
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Were  grown  more  fdl,  more  putrid  and  malign. 
Here  lay  their  hopes  (tho*  little  hope  remainM) 
With  fall  effhsion  of  perpetnal  sweats 
To  drive  the  venom  out.    And  here  the  Fates 
Were  kind,  that  long  they  lingered  not  in  pidn. 
For  who  snnriv'd  the  son's  dinmal  race 
Rose  from  the  dreary  gates  of  hell  redeemed : 
Some  Hbe  sixth  hoar  oppressed,  and  some  the  third. 

Of  many  ihoasands  few  untainted  'scap'd : 
Of  those  infected  fewer  'scap'd  alive ; 
Of  those  who  liv'd,  some  felt  a  second  hlow; 
And  whom  the  second  spar'd,  a  third  destroyed. 
Frantic  with  fear,  they  sought  by  flight  to  shun 
The  fierce  contagion.    O'er  the  mournful  land 
Th'  infected  city  pour'd  her  hurrying  swarms  : 
RousM  by  the  flames  that  fir'd  her  seats  around, 
Th'  infected  country  rush'd  into  the  town. 
Some,  sad  at  home,  and  in  the  desert  some, 
Abjur'd  the  fatal  commerce  of  mankind : 
In  vain :  where'er  they  fled,  the  Fates  pursued. 
Others,  with  hopes  more  specious,  crossM  the  main. 
To  seek  protection  in  hr  dutant  skies ; 
But  none  they  found.    It  seem'd  the  general  air. 
From  pole  to  pole,  from  Atlas  to  the  East, 
Was  then  at  enmity  with  English  blood. 
For,  but  the  race  of  England,  all  were  safe 
In  foreign  climes ;  nor  did  this  Fury  taste 
The  foreign  blood  which  England  then  conUun'd. 
Where  should  they  fly  ?    The  circumambient  heaven 
Involv'd  them  still :  and  every  breeie  was  bane. 
Where  find  relief?    The  salutary  art 
Was  mute;  and,  startled  at  the  new  disease. 
In  fearful  whispers  hopeless  omens  gave. 
To  Heaven  with  suppliant  rites  they  sent  their  pray'n ; 
Heav'n  heard  them  not.    Of  every  hope  deprived ; 
Fatign'd  with  vain  resources ;  and  subdued 
With  woes  resistless  and  enfeebliug  fear; 
Passive  they  sunk  beneath  the  weighty  blow. 
Nothing  but  lamentable  sounds  was  heard. 
Nor  aught  was  seen  but  ghastly  riews  of  death. 
Infectious  horror  ran  from  face  to  fece. 
And  pale  despair.    Twas  all  the  business^  then 
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To  tend  ^tut  side,  and  in  their  turns  to  die. 
In  heaps  they  fell :  and  oft  one  bed,  they  say, 
The  sick'ningy  dying,  and  the  dead  contain'd. 

Ye  grnardian  Gods>  on  whom  the  fates  depend 
Of  tottering  Albion !  ye  eternal  Fires 
That  lead  thro*  heav'n  the  wandering  yeaor !  ye  Powers 
That  o'er  th'  encircling  elements  preside ! 
May  nothing  worse  than  what  this  age  has  see^ 
Arrive  1    Enough  abroad,  enough  at  home 
Has  tlunn'd  her  cities;  from  those  lofty  clifi» 
That  awe  proud  Oaul,  to  Thuie's  wintry  reign ; 
While  in  the  West,  beyond  th'  Atlantic  foam. 
Her  bravest  sons,  keen  for  the  fight,  have  dy'cf 
The  death  of  cowards  and  of  common  men : 
Sunk  void  of  wounds,  and  ^Pn  without  renown/* 

Time  has  in  a  great  measure  covered  with  oblivion  the 
horrors  which  this  mammoth  of  diseases  has  produced ;  for, 
like  its  prototype  in  the  animal  creation,  it  has  long  been  re- 
cognized only  in  its  snrprbing  remains ;  but  it  would  seem 
that  its  race  is  not  extinct,  and  that  it  has  again  made  its  ap- 
pearance in  its  most  hideous  shape,  on  the  plains  of  Hindos- 
tan.  Heaven  forbid  that  England  should  ever  again  contem- 
plate it  but  at  a  distance ! 

If,  however,  it  shall  be  proved  that  these  epidemics  are 
the  same,  it  will  show  that  the  situation  of  Europe  is  no  de- 
fence against  its  attacks,  even  in  its  very  worst  form ;  hence 
the  question  becomes  peculiarly  interesting,  and  I  cannot 
consider  any  apology  necessary  for  taking  a  nearer  survey 
of  it. 

The  greatest  of  the  objections  which  can  be  made  to  the 
opinion  of  thtiir  identity  is,  that  in  the  above  aoeoudts  of  the 
sweating  sickness,  spasms  are  nowhere  mentioned :  but  from 
the  imperfect  descriptions  of  the  disease  which  have  been 
handed  down  to  us  through  so  great  a  period  of  time,  and 
particularly  from  the  imperfect  transcripts  of  them  which  I 
have  obtained,  it  is  not  strictly  to  be  inferred  that  this 
symptom  did  not  exist.  We  know  that  the  disease  was  con- 
sidered as  a  fever,  and  it  n  therefore  not  improbable  that  a 
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symptom  which  made  against)  that  opiDioOy  may,  in  these  dark 
times,  have  been  wilfully  overlooked.  Admitting,  howeTor, 
that  it  was  not  present,  that  fact  would  not  disprore  the 
identity ;  for  in  a  vast  number  of  instances  we  have  seen  the 
worst  forms  of  cholera  without  any  appenrance  of  spasm,  and 
this  not  in  casual  eases,  but  in  nearly  the  whole  of  a  large 
number  of  its  attacks  at  particular  places*.  It  is,  however, 
exceedingly  probable  that  spasms  will  be  found  to  be  men- 
tioned by  the  original  writers  on  the  sweating  sickness.  The 
U^fhess  of  the  hands  and  feet  noticed  by  Weirus  may  have 
arisen  from  the  tonic  spasm. 

It  must  also  be  remarked,  that  vomiting  aud  purging,  and 
particularly  the  latter  (though  both  have  clearly  been  present 
in  the  disease),  do  not  appear  from  these  accounts  io  have 
been  among  the  most  prominent  symptoms  of  the  sweating 
siekoess ;  but  to  this  objection  precisely  the  same  arguments 
will  apply  as  have  been  opposed  to  that  of  the  absence  of 
spasm ;  and  when  we  find  an  author  (Dr.  Girdlestone)  writing 
an  express  treatise  on  the  Indian  epidemioy  witiiout  making 
the  smallest  mention  of  purging,  we  cannot  consider  that 
symptom  as  any  ground  of  diagnosis. 

The  *^  strong  and  vehement  pube,"  the  **  restless  arteries,'' 
aatl  the  ''  smoky  sweats,"  of  Armstroi^,  must  be  lodLed  upon 
chiefly  as  poetical  embellishments;  for  on  other  occasions, 
where  accnraey  and  not  sound  has  been  studied,  it  is  recorded 
that  the  pulse  sometimes  beat  strong  and  violent,  the  heart 
sotneiimts  palpitated  violently,  but  all  agree  that  the  utmost 
prostration  of  strength  usually  attended  the  disease ;  and  in 
their  having  omitted  to  mention  actual  heat  of  the  surfiice, 
when  in  search  of  arguments  to  prove  the  presence  of  fever, 
we  have  a  negative  argument  against  the  existence  of  that 
symptom,  nearly  as  strong  as  any  of  the  most  positive  de*- 
scription  can  be.  The  excessive  and  uncritical  sweats  which 
marked  this  disease,  are  sufficient  to  show  that  it  was  not  a 

*  See  extracts  from  Mr.  Conran's  and  Mr.  Duncan's  Reports,  p.  29, 30. 
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ferer ;  for  in  no  fever  with  which  we  are  acquainted  does  co- 
pioas  and  general  perspiration  commonly  occur  without  a  re- 
mission or  remoyal  of  the  disease. 

The  prevalence  of  the  hamoral  pathology  at  the  time,  and 
the  idea  that  the  morbific  matter  was  carried  off  by  the  per- 
spirationSy  have  probably  occasioned  the  great  and  almost 
exclusive  attention  to  the  symptom  which  has  given  rise  to 
the  name  of  the  disease.  But  this  is  also  a  constant  and 
very  remarkable  symptom  of  cholera ;  and  the  sweat  is  not 
**  forced  out  by  violence  of  the  spasms/'  for  it  occurs  in  equal 
profusion  where  no  spasms  are  present. 

The  particular  mention  which  is  made  of  the  disease  at- 
tacking first  some  extremity  or  member,  and  extending  from 
thence  to  the  ioternal  parts  of  the  frame,  is  probably  another 
consequence  of  the  mistaken  ideas  of  the  times,  for  they  seem 
to  have  considered  that  the  morbific  matter  made  its  entrance 
in  that  way.  We  observe,  however,  something  similar  to 
this  in  the  numbness  and  pain  which  is  frequently  observed 
as  attacking  the  extremities  in  the  beginning  of  cholera ;  and 
the  sensation  described  by  the  Tassildar*  (whose  opinions  of 
the  disease  probably  bore  a  strong  analogy  to  those  of  our  an- 
oestors),  affords  a  remarkable  parallel  to  the  "  sense  of  warm 
vapour"  running  up  from  the  extremities  in  the  sweating  sick- 
ness. This  affection  appears  to  be  the  same  with  the  aura 
epileptica ;  and  affords  another  presumption  that  the  disease 
was  of  a  nervous  and  spasmodic  nature. 

The  internal  burning  was  evidently  one  of  the  most  re- 
markable symptoms  of  the  sweating  sickness ;  and  from  the 
term  cardialgia  (heart-burn)  which  has  been  applied  to  it,  we 
learn  that  its  principal  seat  was  the  stomach.  In  fact  this 
symptom,  the  excessive  thirst,  and  the  sudden  and  extreme 
debility,  anxiety,  and  depression  of  spirits,  are  all  so  peculiar, 
so  constant,  and  so  strongly  marked  in  both  these  epidemics, 
as  almost  alone  to  prove  their  identity.    Oppression  and  dif- 

•  See  page  37. 
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fioulty  of  breathing  is  another  marked  tymptom  common  to 
both.  The  '*  irresistible  necessity  for  sleeping**  in  the  ad* 
vanced  stages^  is  not  more  evident  in  one  than  the  other. 
The  headach  and  delirium  of  the  sweating  sickness  are  in 
proof  of  inflammation  of  the  brain,  a  well-known  consequence 
of  cholera.  The  pale  uriney  the  clammy  sweat,  the  jpotfi  and 
oppression  aboat  the  prascordia,  the  intolerance  of  the  bed- 
clothes, the  **  extenoation  of  the  body,"  in  short,  every  symp- 
tom in  the  above  descriptions  of  the  sweating  sickness,  in- 
dicates its  identity  with  cholera.  The  smell  arising  from  the 
body  in  the  disease,  which  is  said  to  be  **  pnant  k  merveilles,'' 
also  finds  a  remarkable  parallel  in  the  peculiar  odour  which 
has  been  constantly  observed  in  cholera  *. 

It  is  likewise  worthy  of  observation  how  remarkably  these 
^idemics  have  coincided  in  many  other  circumstances.  Their 
duration  was  equally  short;  for  cholera  has  generally  been 
found  to  come  U>  a  crisis,  or  terminate,  either  favourably  or 
unfavourably,  in  less  than  twenty-four  hours  from  the  attack. 
They  have  both  appeared  very  suddenly,  and  after  prevailing 
with  excessive  violence  for  a  short  time  at  a  place,  have  as 
suddenly  abated  or  disappeared.  They  have  each  been  at- 
tributed by  one  class  of  persons  to  the  use  of  bad  corn,  by 
another  class  to  contagion;  but  the  most  received  opinions 
regarding  both  refer  them  chiefly  to  some  unusual  state  of 
the  atmosphere.  From  the  extraordinary  features,  which 
both  have  exhibited,  when  they  appeared  in  their  violent  epi- 
demic form,  each  of  them  has  been  considered  as  a  disease 
perfectly  n%w  and  sui  generis. 

In  a  curious  old  volume  (dated  1614),  which  I  have  met 
with,  an  account  is  given  of  the  sweating  sickness,  which  car- 
ries this  resemblance  still  farther.  The  morbific  cause  is  al- 
most personified,  and  represented  as  an  unique  and  indivisible 
i^ent,  moving  about  from  place  to  place,  and  appearing  in 
one  part  of  a  country  as  it  quitted  another.     '*  After  having 

*  It  IB  observed,  that  when  the  blood  is  not  duly  arterialized,  owing 
10  bronchitis,  it  has  an  unpleasant  smell,  like  that  of  bugs.  Does  the 
odour  of  cholera  arise  from  this  cause  ? 
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committed  terrible  ravages  in  EnglaQd,  the  Sweat  left  that 
country,  and  visited  Norway,  Denmark,  and  Poland ;  pass- 
ing from  province  to  province  and  from  city  to  city  (se  faisant 
connoitre  de  province  en  province,  et  de  ville  en  ville).  It 
afterwards  extended  itself  over  nearly  the  whole  of  Germany^ 
and  passed  the  Rhine;  not  omitting  on  its  departure  from 
Poland,  to  visit  the  cities  on  the  Baltic  sea,  Dantzic,  Lubec, 
Hamburg,  and  Bremen.  Having  at  length  reached  Cologne, 
it  traversed,  like  a  courier,  the  provinces  of  Juilliers  and 
liege;  from  thence  it  passed  into  Brabant,  Flanders,  and 
Overjssel,  and  the  country  around  Utrecht;  and  reached 
Amsterdam  on  the  27th  of  September  1529 ;  from  that  place, 
carried  in  a  thick  mist,  which  served  it  as  a  vehicle  (en  ca- 
rosse),  it  passed  into  Zealand ;  and  being  driven  from  thence, 
it  returned  to  England,  where  it  lodged  and  remained  for  se* 
veral  years*." 

Much  of  this,  doubtless,  consists  of  fable  and  exaggeration; 
but  who,  that  has  witnessed  the  epidemic  cholera,  can  forbear 
comparing  this  account  with  the  gradual  and  progressive, 
though  often  desultory  manner,  in  which  it  has  extended  it- 
self over  India  ? 

In  the  treatment,  their  principal  endeavours  were  directed 
to  promote  the  perspiration  and  to  support  the  strength,  con- 
sequently they  covered  up  the  patient,  to  his  excessive  annoy- 
ance, with  great  quantities  of  blankets ;  and  to  such  an  extent 
was  this  carried,  that  many  are  said  to  have  been  actually 
suffocated.  Notwithstanding  the  extreme  thirst,  they  with- 
held drink  entirely  in  the  early  stages ;  and  when  given,  it 
was  of  a  stimulating  kind — ale  or  wine,  and  other  cordials, 
with  various  kinds  of  spices  and  aromalics.  They  employed 
warm  frictions.  Bleeding  is  said  to  have  been  found  in- 
jurious, and  forbidden.  As  a  preventive  measure,  crude  pot- 
herbs and  salads  were  ordered  to  be  avoided. 

Thus,  even  in  the  treatment  which  has  been  adopted  in 

both  these   epidemics  we  find  a    remarkable  coincidence. 

*  Histoires  admirables  et  memorabiles,  recueill^  par  Simon  Gou« 
lart. 
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Covering  op  the  patient  with  several  blankets^    and  ex- 
citing copious    perspiration    by  means  of   the   vapoor-bath 
(though  not  employed  with  the  view  of  expelling  morbific 
matter  through  the  skin),  have  been  very  generally  employed 
in  cholera,  and  attended  with  the  best  effects.     Stimulants  of 
various  kinds  have  been  urgently  indicated  by  the  extreme 
debility,  and  constantly  employed  in  both.    Warm  and  stimu- 
lating frictions  have  also  been  much  employed  in  cholera. 
Indulgence  in  cold  water,  to  the  extent  which  the  desire  for 
it  demands,  has  frequently  been  found  to  be  attended  with 
fatal  effects,  in  the  Indian  as  well  as  the  English  disease ; 
and  accordingly,  drink  has  been  in  a  great  measure  prohibited 
in  both.     **  Crude  pot-herbs  and  salads  ^  are  a  well-known 
exciting  cause  of  cholera  *. 

*  It  is  a  curious  coincidence,  that  the  resemblance  between  the  epide- 
mic cholera  and  the  sweating  sickness  should  have  been  pointed  out  to 
me  by  my  brother,  Mr.  James  Orton^  Surgeon  of  the  Bombay  Esta- 
blishment, by  letter,  at  the  same  time  that  I  suggested  it  in  that  manner 
to  him — the  letters  contuning  these  communications  passiog  each 
other  on  their  way.  In  many  other  instances  as  well  as  in  this,  I  am 
indebted  to  him  for  much  essential  assistance  in  this  work. 

^ote  to  the  Second  Edition. — Admitting  that  there  are  some  features 
of  difference  between  the  sweating  sickness  and  cholera^  there  is  still 
the  highest  probability  that  one  is  but  a  modification  of  the  other.    We 
have  seen  cholera  prevailing  in  various  forms,  not  only  in  individual 
attacks,  but  in  general  visitations;  and  we  are  doubtless  yet  unac* 
quainted  with  all  these  varieties.    One,  if  not  two  more  of  them  appear 
to  be  brought  to  light  by  Mr.  Scot's  valuable  work  on  cholera,  in  an 
account  which  appears  in  it  of  an  "  endemial  causus  "  which  prevailed 
at  Ellore  in  India,  in  May  and  June  1794.    It  prevailed  in  two  forms; 
the  first  resembled  apoplexy,  but  less  sudden  in  the  attack,  and  was 
attended  with  great  disorder  of  the  stomach,  heat  of  the  surface,  and 
very  rapid  pulse.    It  was  usually  fatal  in  three  hours.  The  other  greatly 
resembled  the  most  violent  form  of  remittent  fever,  but  was  more 
sudden  in  its  onset  and  rapid  in  its  progress,  and  had  the  most  distinc- 
tive symptoms  of  cholera  superadded,  as  vomiting,  pain  at  the  stomach, 
and    intense   thirst,  spasms  in   the   intestines   and  muscles    of  the 
fimbs,  &c. 

Dr.  Good  finds  cholera  arising  from  malaria^  and  doubts  that  it  is  an 
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SECT.  11. 

OF  THE  RELATIONS  OF  CHOLERA  TO  SOME  OTHER  EPIDEMICS. 

It  will  probably  be  found  that  some  other  epidemics,  which 
haye  received  the  names  of  plague  and  pestilential  fever,  have 
been  no  other  than  cholera,  in  some  of  its  various  forms. 
Burserius  classes  the  sweating  sickness  under  the  head  of 
^hewiera  nudigna,  and  in  the  same  place  he  gives  an  account 
of  **  a  species  of  malignant  ephemera,  which  suddenly  arose 
from  a  pestilential  miasma  or  contagion,  accompanied  with  nn- 
oommonly  terrible  symptoms,  and  which  was  extremely  fatal 
to  the  soldiery.**  He  informs  us  that  it  was  communicated  to 
him  by  Reinlien,  professor  of  physic,  and  physician  in  ordi- 
nary to  the  military  hospital  in  Vienna.  No  date  is  affixed, 
but  it  appears  to  have  occurred  during  the  latter  half  of  the 
eighteenth  century.  **  Many  were  attacked  at  the  same  time ; 
their  feces  became  of  a  bluish  yellow ;  their  eyes  were  like 
those  of  a  person  half  dead,  sunk  in  the  sockets ;  their  nose 
and  forehead  became  sharp,  and  their  skin  rigid ;  their  supe- 
rior and  inferior  extremities  were  at  first  pale,  a  little  after 
they  became  cold,  and  successively  livid  and  black ;  the  pulse 
was  very  weak ;  the  respiration  extremely  anxious,  there  was 
a  constant  vomiting  of  a  green  rust-coloured  and  fetid  matter ; 
the  tongue  was  moist,  tremulous,  and  foul ;  some  thirst ;  the 
belly  bound  ;  and  when  excited  by  injections,  green  cadaver- 
ous stools  took  place;  the  hypochondres  were  tense,  and 
there  was  a  great  dejection  of  spirits.  Towards  the  end  of 
the  third,  fourth,  and  even  sixth  day,  during  the  greatest 
anxiety  and  frequent  fainting,  death  came  on. 

**  A  surgeon's  daughter,  of  about  sixteen  years  of  age, 
strong  and  healthy,  frequently  used  to  enter  the  place  where 
the  bodies  were  kept  until  they  were  interred.     One  day,  as 

esseatialiy  different  form  of  morbid  action  from  fever.  This  cauBUs,  m 
well  aa  the  sweating  sickneas,  may  be  some  of  the  lost  finks  which  con- 
nect these  two  great  types  of  disease. 
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she  was  retarning  from  this  place»  she  was  suddenly  seised, 
as  it  were,  with  intoxication ;  and  on  arriving  at  her  chamber 
she  immediately  became  first  cold,  then  hot,  with  a  febrile 
pulse,  and  began  to  vomit  a  greenish  rust-coloored  matter; 
and  shortly  afterwards  she  became  speechless,  and  was  at- 
tacked, first  with  slight,  then  enormous,  convulsions  over  the 
whole  body.  Whatever  was  put  into  her  mouth  she  either 
did  not  swallow,  or  rejected  it,  likewise  injections  immediately 
came  off.  The  blood  when  drawn  showed  no  faulty  condition, 
except  unusual  density.  Twenty-four  hours  afterwards  1  was 
called  in,  when  she  had  altogether  the  cadaverous  appear- 
ance. The  pulse  was  scarcely  perceptible,  her  lower  jaw  was 
affected  with  tetanus,  there  were  constant  convulsions,  and  in- 
voluntary stools,  emitting  a  cadaverous  smell.  The  means 
employed  were  all  to  no  purpose ;  and  she  expired  on  the 
thirty-sixth  hour  from  the  commencement  of  the  complaint. 

**  To  this  malignant  ephemera  may  be  referred  the  first  kind 
of  pestilential  disorder  that  occasioned  such  havoc  at  Mar- 
seilles in  the  year  1720;  arising  from  a  very  noxious  and 
deadly  contagion.  The  persons  affected  with  it  were  affected 
with  inordinate  shivering,  accompanied  with  a  small,  soft, 
slow  pulse,  or  a  quick,  irregular,  contracted,  or  depressed 
one.  But  such  was  the  heaviness  of  the  head  that  patients 
could  scarcely  raise  it,  at  the  same  time  becoming  stupefied  and 
confused,  as  if  they  had  been  intoxicated.  Their  downcast 
looks,  and  the  dulness  of  their  eyes,  indicated  their  terror  and 
despondency.  Moreover  they  spoke  with  a  slow,  abrupt,  and 
querulous  voice.  Their  tongue  was  almost  always  white,  at 
last  it  became  dry  and  reddish.  Their  face  was  pale,  lead- 
coloured,  thin,  cadaverous.  There  were  very  frequent  fainting 
fits,  extreme  anxiety  and  prostration  of  strength,  deep  sleep, 
nausea,  and  vomiting.  Those  who  were  thus  affected  were 
generally  carried  off  in  the  space  of  a  few  hours,  or  one  night 
or  day,  or  at  farthest  in  two  or  three  days ;  their  strength 
being  reduced  to  the  lowest  possible  ebb,  or  sinking  under 
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the  violence  of  tremors  or  convnbive  motioDs,  without  any  ex- 
ternal tumour  or  eruption  appearing  *•" 

In  these  instances  we  observe  the  mark  of  similarity  to 
cholera  which  was  wanting  in  the  sweating  sickness  —  spasms ; 
for  in  each  of  these  relations  convulsions  are  mentioned,  and 
in  that  of  the  surgeon's  daughter  it  is  evident  that  the  tonic 
spasm  was  present.  In  fact  it  can  scarcely  be  doubted  that 
her's  was  a  case  of  pure  and  perfect  cholera ;  and  as  far  as 
the  above  account  of  the  celebrated  plague  of  Marseilles  goes, 
it  corresponds  in  a  great  measure  to  the  Indian  epidemic. 
In  all  these  affections,  as  well  as  in  the  sweating  sickness,  we 
have  the  important  distinction  from  plague  which  arises  from 
the  absence  of  buboes  or  carbuncles. 

It  is,  however,  well  ascertained,  that  the  disease  which  pre- 
vailed at  Marseilles  on  the  occasion  here  alluded  to,  was 
chiefly  the  true  or  inguinal  plague.  It  is  not  improbable  that 
cholera  has  also  prevailed  there  at  the  same  time  or  imme* 
diately  previous,  and  from  the  same  causes ;  for  in  innumera- 
ble instances  in  India  we  have  seen  the  great  cause  of  this 
epidemic  appearing  to  produce  various  other  diseases ;  and  on 
one  occasion  the  plague  itself  is  ascertained  to  have  appeared 
in  India,  for  the  first  time  on  record,  daring  the  late  prevalence 
of  cholera. 

It  is  also  highly  worthy  of  inquiry  how  far  the  fatal  epide- 
mic called  Feu  Saere,  Feu  de  St*  Antoine,  and  Ergot,  which 
at  different  periods  has  prevailed  extensively  in  Europe,  par- 
ticularly at  Sologne  in  1650,  partakes  of  the  nature  of  cholera. 
From  the  baire  circumstance  of  the  sweating  sickness  having 
been  attributed  by  Dr.  Willan  to  the  same  cause  with  that 
disease  (injured  com),  it  is  probable  that  a  strong  analogy  ex- 
ists between  them ;  and  it  is  particularly  remarked  that  the 
latter  was  attended  with  spasms.    It  does  not  appear  to  be  at 


*  "  Muratori,  Relazion  della  peste  di  Marsiglia,  p.  4.  Likewise  the 
description  given  by  the  physicians  of  MoDtpellier,  Chicoyneau,  Verny, 
and  Souillier." 
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all  established  that  the  ergot  was  produced  by  any  poisonoiis 
principle  in  the  corn,  for  it  is  stienuonsly  denied  by  anthers 
who  have  witnessed  the  disease ;  and  Dr.  Bateman  observes, 
**  There  is  every  reason  to  believe  that  the  epidemic  was  the 
result  of  starvation  or  deficient  natrime&t,  and  not  diseased 
corn.  Cnmeraritts  observes,  that  the  gangrene  was  observed 
in  the  extremities  of  persons  who  had  certainly  not  eaten  any 
ergoied  rye.  It  appears,  however,  that  another  disease  of  a 
febrile  and  contagions  nature,  but  essentially  different  from 
the  plague  and  common  typhus,  and  winch  was  frequently 
epidemic  during  the  times  of  dearth  in  various  parts  of  Europe 
during  the  fifteenth,  sixteenth,  and  seventeenth  centuries,  has 
also  been  called  ignis  sacer,  &cc.,  and  ascribed  to  the  ergot  in 
rye,  or  to  the  mixture  of  other  unwholesome  plants,  such  as 
the  raphania,  with  the  food.  The  disease  is  said  to  have  beg^n 
with  an  intense  heat,  accompanied  with  a  sense  of  formica- 
tion, or  of  the  creeping  of  insects,  over  the  skin ;  which  was 
followed  by  acute  pains  in  the  limbs  and  general  convulsions 
of  the  muscles,  by  which  the  patient  was  often  carried  off*. 

It  has  been  remarked,  that  the  diseased  state  of  the  com 
and  the  epidemic  attributed  to  it,  occurred  in  unusually  mobt 
and  rainy  seasons;  the  same  circumstances  attended  the 
sweating  sickness ;  and  it  will  subsequently  be  shown,  in  the 
clearest  manner,  that  similar  states  of  the  atmosphere  have 
marked  the  periods  in  which  the  epidemic  cholera  has  pre- 
vailed :  it  is  therefore  at  least  as  probable  that  both  the  ergot 
and  ignis  sacer-— the  diseases  both  of  the  animal  and  vegeta- 
ble creation  -—  have  been  effects  of  a  common  cause,  as  that 
they  have  actually  stood  in  the  relation  of  cause  and  effect  to 
each  other.  Webster  has  shown,  that  diseases,  not  only  of 
inferior  animals  but  of  plants,  have  very  commonly  attended 
epidemics. 

It  must,  however,  be  observed,  that  there  is  a  striking 

*  Bateman  on  Gontagioua  Fever  in  England,  1818.  For  further  ac- 
counts the  articles  Ergot  and  Ignis  Sacer  in  Rees's  Cyclopaedia  ars 
referred  to» 

K   S 
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difference  between  the  ergot,  as  it  is  commonly  described,  and 
the  epidemic  cholera,  in  the  dry  gangrene  which  accompanies 
the  former ;  for  in  no  instance  have  I  heard  of  that  occur- 
rence as  a  consequence  of  the  latter.  But,  after  the  infinite 
variety  of  forms  which  we  have  seen  cholera  assuming  in 
India,  we  can  scarcely  look  upon  any  single  symptom,  how- 
ever strongly  marked,  as  constituting  a  difference  strictly  es- 
sential. We  know  that  an  extreme  tendency  to  inflam- 
mation accompanies  cholera,  and  it  is  not  improbable  that 
this  may  be  so  modified  by  unknown  circumstances  as  to  pro- 
duce  gangrene  of  the  extremities,  as  well  as  its  usual  effects 
on  the  viscera. 

The  celebrated  plague  which  desolated  Athens  and  a  g^eat 
part  of  the  world,  about  the  year  490  A.  C,  seems  to  have 
been  of  a  very  anomalous  nature.  It  has  also  been  termed 
ignis  sacer;  and  the  accounts  of  it  which  have  reached  us, 
seem  to  show  that  the  disease  bore  much  analogy  to  cholera. 
From  the  poetical  description  of  it  given  by  Lucretius,  it 
appears  to  have  been  attended  with  extreme  depression  of 
the  powers  of  life,  anxiety,  spasms,  burning  at  the  stomach, 
intense  thirst,  and  concluded  with  coma. 

The  Medical  Board  of  Bombay  have  observed  a  great  simi- 
larity between  cholera  and  the  species  of  fever  which  has 
been  termed  congestive  typhus  *,  and  accurately  described  by 
Dr.  Armstrong  in  his  celebrated  work  on  typhus  fever.  It  is 
distinguished  from  the  other  forms  of  typhus  chiefly  by  the 
absence  or  partial  presence  of  the  usual  symptoms  of  febrile 
excitement.  ''There  is  either  a  total  want  of  morbid  heat, 
or  concentration  of  it  from  partial  reactions  in  some  parts  of 
the  body,  whilst  others  are  considerably  beneath  the  natural 
temperature. 

**  The  attacks  of  the  most  dangerous  forms  of  the  conges- 
tive typhus  are  generally  sudden,  and  marked  by  an  over- 
powering lassitude ;  deep  pain,  giddiness  or  sense  of  weight 


•  Preface  to  the  *'  Reports. 
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in  the  encephalon,  a  dingy  pallidness  of  the  face,  anxious 
breathing ;  damp,  relaxed,  or  dry,  withered  skin,  and  those 
peculiar  conditions  of  the  temperature  noticed  abo?e«  The 
pulse  is  low,  struggling,  and  variable,  the  stomach  irritable ; 
frequently  there  is  an  inability  from  the  first  to  hold  up  the 
head,  and  the  mind  is  more  often  affected  with  dulness,  ap«> 
prehension,  or  confusion,  than  with  delirium.  The  whole 
appearance  of  the  sick  impresses  the  attentive  practitioner 
with  the  idea  that  the  system  in  general,  and  the  brain  in  par- 
ticular, are  oppressed  by  some  extraordinary  load/' 

Dr.  A.  observes  that  the  disease  bears  a  strong  analogy  to 
apoplexy.  The  treatment  which  he  recommends  is  in  many 
respects  the  same  as  that  which  has  been  employed  in  this 
epidemic ;  bleeding,  large  doses  of  calomel,  and  frequently 
stimulants.  It  is  very  remarkable  that  the  adoption  of  this 
novel  mode  of  administering  mercury,  the  employment  of 
bleeding  when  counter-indicated  by  extreme  debility,  and  the 
combination  of  two  classes  of  remedies  which  have  usually 
been  considered  as  incompatible  with  each  other—- bleeding 
and  stimulants  —  should  thus  have  been  put  in  practice  in 
analogous  diseases,  without  the  treatment  in  one  instance 
being  copied  from  that  of  the  other ;  for  it  does  not  appear 
that  Dr.  Armstrong's  publication  has  led  to  the  practice  which 
has  been  adopted  in  cholera.  A  coincidence  of  this  kind,  and 
the  success  with  which  these  remedies  have  been  crowned  in 
both  instances,  are  alone  sufficient  to  show  that  medicine  is 
not  entirely,  as  it  has  been  opprobriously  termed,  **  ars  con- 
jecturalis." 


SECT.  III. 

OF  THE  RELATIONS  OF  CHOLERA  TO  THE  EFFECTS  OF  POISONS. 

A  strong  analogy  evidently  exists  between  the  effects  of 
the  poisons  and  cholera.  These  effects  differ  from  each  other 
in  a  great  degree,  as  they  are  produced  by  a  vast  number  of 
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diflerent  substances,  derived  from  all  the  three  kiDgdoms  of 
natare,  and  taken  into  the  system  in  yarioas  ways ;  yet  they 
appear  to  consist,  with  few  exceptions,  of  gpreater  or  smaller 
collections  of  symptoms  which  are  either  strictly  identical  or 
perfectly  analogous  to  those  of  cholera.  In  a  great  numb^ 
of  instances  of  poisoning  this  agreement  arises  to  the  extent 
of  perfect  identity ;  as  is  already  established,  for  acrid  poisons 
are  enumerated  by  systematic  writers  among  the  causes  of 
cholera ;  and  we  are  informed  that  the  conger  eel  and  large 
white  land  crabs  in  the  West  Indies,  on  being  eaten  fre- 
quently produce  that  disease  in  its  highest  degrees  ^.  It  is 
dot  improbable  that  in  even  the  generality  of  instsmces,  the 
diseases  produced  by  poison  (if  we  except  the  narcotics)  do 
not  differ  rery  materially  from  cholera. 

It  is  diflScolt  to  fix  precisely  on  the  drcumstances  which 
constitute  essential  difference  in  disease,  and  such  distinctions 
must  necessarily  remain  in  some  degree  uncertain  and  arbi- 
trary ;  it  is  still  more  so  to  determine  the  various  degrees  of 
analogy  which  different  diseases  bear  to  each  other :  but  these 
inquiries  are  highly  important  in  a  practical  point  of  view ;  for 
it  is  evident  that  a. knowledge  of  the  relations  of  diseases  to 
each  other  must  enlighten  our  views  of  treatment,  as  it 
enables  us  to  apply  the  experience  which  we  have  gained  in 
one  disease  to  others  with  which  it  id  analogous,  or  but  slightly 
different.  If  it  shall  bo  found  that  cholera  and  the  affection 
produced  by  the  bite  of  the  cobra  capella  are  the  same,  or 
nearly  the  same  disease,  the  remedies  which  have  been  found 
so  successful  in  the  former  may  be  expected  to  be  beneficial 
in  the  latter. 

The  mineral  poisons  are  chiefly  of  an  acrid  or  caustic  nature. 
Their  effects,  as  described  by  M.  Orfila,  are,  in  general,  as 
follows:  —  *'  Pain  in  the  back  part  of  the  mouth,  stomach,  and 
intestines ;  desire  to  vomit,  and  vomiting  follows  with  more  or 
less  violence.    The  bowels  are  occasionally  constipated^  at 

*  Thomas's  Practice  of  Physic. 
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other  times  relaxed,  and  the  eyaooatioiis  are  often  blood j«  To 
these  symptoms  are  joined  hiccup,  diflkoltjr  of  respiration,  and 
almost  suffocation ;  the  pulse  becomes  small,  hard,  and  con* 
centrated ;  and  in  certain  cases  it  may  be  said  to  vibrate  under 
the  finger  like  catgut  An  unextinguishable  thirst,  difficulty 
of  making  water,  cramps,  the  extremities  of  an  icy  coldnessi 
horrible  conyulsions ;  general  decay  of  strength ;  the  features 
of  the  face  changed;  delirium;  such  are  the  symptoms 
which  announce  immediate  death,  unless  energetic  measures 
for  relief  are  speedily  put  in  practice.  In  some  ciroum- 
stances  the  intellectual  fi^nlties  are  preseired  unchanged  to 
the  last  moment*." 

M.  Orfila  details  the  case  of  a  man  who  had  swallowed  an 
ounce  of  tartar  emetic,  and  adds :  **  the  irritation  which  it 
excited  on  the  alimentary  canal  produced  a  set  of  symptoms 
which  I  compared  to  cholera  morbus**  In  fact  the  case  ap» 
pears  from  the  description  to  have  been  perfect  cholera,  for  it 
was  marked  by  spasms  of  the  muscles,  and  all  the  more  pro- 
minent symptoms  of  the  disease  f. 

Mr.  Marshall,  in  the  Edinburgh  Medical  and  Surgical  Jour- 
nal,  relates  five  cases  of  persons  poisoned  by  arsenic.  The 
symptoms  mentioned  collectively  were-— vomiting,  pain  and 
bumiog  at  the  stomach,  thirst,  spasms  of  the  legs,  abdominal 
muscles,  and  intestioes,  purging  and  bilious  evacuations,  quick 
and  sunk  pulse,  headach,  vertigo,  dimness  of  sight,  intoler- 
ance of  light,  palpitations,  chilb  and  flushes,  epilepsy*  anxiety, 
facies  hippocratica :  fever  preceding  recoveiy ;  swelling  of  the 
face ;  pricking  in  the  limbs  during  convalescence.  Were  we 
to  make  a  shqrt  abstract  of  the  principal  symptoms  of  cholera, 
it  must  be  almost  verbatim  the  same. 

ThQ  substances  which  produce  these  effects  are  generally 
taken  into  the  stomach,  and  must  consequently  exert  a  local 
actiop  on  that  organ  and  the  intestiqes.  To  this  cause  the 
inflammation  of  these  parts  which  is  almost  invariably  fpund  on 

*  Black's  abridged  TranslatioD^  p.  25. 
t  Treatise  on  Toxicology,  yoL  i. 
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dissection  has  been  chiefly  attributed ;  for  we  cannot  doabt 
that  arsenic  or  muriate  of  mercury,  when  applied  to  the  sto- 
machy  will  produce  inflammation  in  it,  in  the  same  way  that 
we  see  them  inflame  any  other  sensible  part.     But  Mr.  Bro- 
die's  experiments  have  shown  that  these  occnrrences  are  not 
solely  to  be  ascribed  to  local  action.     M.  Orfila  relates  an 
instance  of  poisoning  by  arsenic,  applied  to  the  head  in  an 
ointment.    **  The  symptoms  were,  urgent  beat  over  the  whole 
body,  which  she  described  as  a  devouring  fire;   vertigoes, 
faintingSy  cardialgia,  vomiting,  extreme  thirst,  great  debility." 
The  case  terminated  favourably  by  copious   bleeding.     In 
another  instance  the  poison  was  applied  to  a  wound.     **  The 
day  after  the  application  the  patient  began  to  complain  of 
violent  coKc  pains,  vomiting  came  on,  and  her  countenance 
began  to  alter.     Two  days  afterwards  she  died  in  violent  con- 
vulsions and  dreadful   agonies.     On  opening   the  body  we 
found  the  internal  surface  of  the  stomach  and  a  great  part  of 
the  intestinal  canal  in  a  state  of  inflammation,  and  inter- 
spersed with  black  spots.     I  am  convinced  this  girl  died  poi- 
soned by   arsenic*."     Further  instances  are  adduced  from 
SprsBgel,  of  great  inflammation  of  the  stomach  and  intestines 
being  produced  by  the  external  application  of  arsenic. 

These  circumstances  seem  to  prove  the  existence  of  a  ge- 
neral disposition  to  inflammation  from  poisoning,  such  as  is 
known  to  prevail  in  cholera.  We  know  too  little  of  the  na- 
ture of  inflammation  and  the  peculiarities  of  the  alimentary 
canali  to  be  able  to  assign  a  satisfactory  reason  for  this  dia- 
thesis affecting  that  part  of  the  frame  so  particularly ;  but  it 
does  not  appear  to  be  confined  to  those  organs,  for  the  deli- 
rium and  coma  with  fever,  which  are  common  consequences 
of  poisoning,  are  indicative  of  inflammation  of  the  brain.  We 
find  also  many  evidences  of  a  great  and  general  disposition  to 
inflammation  during  the  recovery  from  these  affections,  and 
after  the  most  acute  stage  of  the  disease  has  passed  over,  as 

*  Toxicology,  vol.  i. 
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in  cholera.  M.  Orfila  mentions  a  case  of  poisoning  from  glass 
of  antimony,  in  which  gangrene  of  the  foot  came  on  several 
days  after  the  first  severe  symptoms  had  been  conquered ;  this 
was  also  cured  by  amputation,  and  many  days  afterwards, 
when  the  patient  was  convalescent,  she  was  attacked  by  a 
'*  suffocative  catarrh,"  which  proved  fatal.  On  dissection  evi- 
dent marks  of  inflammation  of  the  lungs  were  found.  In  de- 
tailing the  common  sequelas  of  poisoning  by  muriate  of  mer- 
cury, the  same  author  enumerates*  "  dysentery,  phthisis  pul- 
monalis,  and  various  inflammations.** 

Mr.  Duffin,  in  his  report  to  the  Medical  Board,  concerning 
this  epidemic  as  it  appeared  at  Arcot  in  1787,  observes: 
''  The  dreadful  symptoms  which  I  have  described  are  similar 
in  some  measure  to  those  which  happen  from  verdigris  mixed 
with  food  dressed  in  a  copper  vessel." 

The  vegetable  poisons  are  very  various,  and  are  supposed 
to  produce  their  effects  by  two  different  principles.  Accord- 
ingly, they  are  chiefly  divided  into  two  classes,  called  the 
acrid  or  irritating^  and  narcotic  poisons;  but  these  quali- 
ties are  frequently  so  much  mingled  in  the  same  vegetable, 
and  withal  so  different  in  different  vegetables,  that  any  classi- 
fication of  them  must  necessarily  be  very  variable  and  arbi- 
trary. Neither  are  the  symptoms  produced  by  the  purest 
narcotic  and  the  most  highly  acrid  matters  perfectly  distinct ; 
for  opium  itself,  when  taken  in  such  quantities  as  to  be  called 
poisonous,  produces  not  only  sedative,  but  the  highest  degree 
of  irritative  effects,  as  spasms  and  convulsions,  vomiting,  de- 
lirium, &c. :  and  effects  of  the  acrid  poisons  as  well  as  of  the 
other  class,  are  characterized  by  stupor  and  insensibility.  The 
whole  of  the  vegetable  poisons  have  not  only  all  these  but 
many  other  symptoms  in  common ;  vertigo,  loss  of  sight,  and 
dilated  pupil,  anxiety  and  debility.  The  acrid  class  more 
particularly  produces  violent  purging  and  vomiting,  pain  and 
sense  of  heat ;  whence  they  approach  more  nearly  to  cholera ; 
whilst  the  narcotics,  strictly  so  called,  are  characterized  by  the 
less  prevalence  of  these  symptoms,  and  their  peculiar  effect 
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in  producing  stupor  from  the  first ;  and  consequently  present 
a  less  degree  of  analogy  to  cholera.  The  effects  of  the  ve- 
getable poisons  in  general  appear  to  differ  from  those  of  the 
other  classes,  as  well  as  from  cholera,  in  exhibiting  less  de- 
bility of  the  circulation,  and  a  greater  degree  of  increased 
action  in  that  function ;  for  we  are  informed  that  the  pulse  in 
these  affections  is  generally  strong  and  finequent  at  the  first, 
though  it  rapidly  sinks. 

Some  of  the  poisons  of  the  vegetable  kingdcmi,  however, 
exhibit  this  resemblance  in  the  most  remarkable  degree ;  that 
of  spurious  mushrooms  in  particular  produces  effects  which 
appear  perfectly  identical  with  cholera.  The  following  gene^ 
ral  description  of  their  effects  is  given  by  Mr.  Black  in  his 
abridgment  of  the  celebrated  work  of  M.  Orfila.  ''  Nausea, 
excessive  thirst,  and  pain  in  the  stomach  and  bowels,  accom- 
panied  by  purging  and  vomiting ;  these  are  succeeded  by  un- 
quenchable thirsty  convulsions,  and  fainting  fits;  the  pulse  b^ 
comes  small,  hard,  and  frequent;  delirium  ensues;  and  if 
relief  be  not  afforded,  great  stupor,  whence  the  individual  is 
only  aroused  by  the  violence  of  the  convulsions.  These  symp- 
toms having  lasted  some  time,  cold  sweats  come  on,  and  death 
closes  the  scene.  In  some  cases  the  intellectual  faculties  ar^ 
preserved  entire.  In  general  mushrooms  do  not  manifest 
their  action  till  five,  seven, — or  twelve  hours  sometimes  elapse 
before  any  symptoms  are  felt." 

The  disease  produced  by  homed  or  wgoted  rye  is  particu* 
larly  interestting,  from  the  analogy  which  it  bears  to  cholera, 
and  the  probability  which  exists  that  bad  rice  has  occasionally 
contributed  to  produce  the  Indian  epidemic.  The  ergot  in  rye 
is  said  to  appear  usually  in  hot  summers  succeeding  to  v^ry 
wet  springs,  and  is  usually  attributed  to  humidity  and  mois- 
ture of  the  soil.  Its  nature  is  undetermined,  being  referred 
by  some  to  an  insect  lodging  in  the  grain,  and  producing  a 
morbid  excrescence ;  but  it  has  recently  been  attempted  to 
be  shown  that  it  arises  from  a  minute  species  of  mushroom 
growing  on  the  grain.    It  is  said  to  be  marked  by  a  violet 
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skia  over  the  grBin,  and  its  being  lengthened  and  bent,  so  as 
to  bear  some  resemblance  to  a  cock's  spur,  from  whence  the 
term  is  derived*  Its  effects  on  being  eaten  are  thus  de- 
scribed : — *^  An  uneasy  sensation  in  the  feet,  similar  to  the 
stinging  of  ants  (or  the  sensation  vulgarly  termed  pins  and 
needles);  quickly  after  a  sharp  pain  in  the  stomach,  nausea,  and 
great  thirst ;  the  hands  and  feet  become  affected ;  the  fingers 
are  so  strongly  contracted  that  the  strongest  man  has  a  difll- 
cnlty  in  pulling  them  straight,  and  the  limbs  appear  as  if  out 
of  joint.  The  unhappy  sufferers  utter  the  most  piercing  cries, 
and  feel  as  if  their  hands  and  feet  were  consumed  by  fire ;  the 
head  becomes  heavy,  as  if  in  a  state  of  intoxication;  the  eyes 
appear  dim,  and  frequently  blindness  takes  place,  or  the  iadi- 
vidual  sees  double ;  the  body  is  turned  back  so  as  to  form  a 
perfect  arch ;  the  tongue  is  often  torn  by  the  violence  of  the 
convulsions;  salivation  firequently  follows.  Sometimes  spots 
are  observed  on  different  parts  of  the  body."  When  the  poi» 
sonous  matter  is  taken  in  larger  quantities,  it  is  said  to  pro- 
duce gangrene  of  the  extremities*.  Dr.  Willan  informs  us, 
that  **  a  distressing  heat  and  tensive  pain  of  the  stomach''  cha- 
racterize the  disease  called  ergot,  &c.;  also  "severe  pain  in 
the  head,  terminating  in  phrenzy,  epilepsy,  apoplexy,  palsy, 
or  lethargy,  and  sometimes  in  a  total  loss  of  hearing  mad 

sight  t-" 

It  appears  that  rice  is  frequently  found  to  possess  injn* 
rioos  properties ;  and  Dr.  Tytler,  of  the  Bengal  Establish* 
ment,  considers  this  as  the  sole  cause  of  the  e|Memic  cholera. 
He  informs  us,  that  in  many  cases  of  death  firom  that  disease 
the  symptoms  have  so  strongly  resembled  poisoning  as  to  give 
rise  to  suspicions  of  that  crime  having  been  committed,  and 
even  to  bring  the  subjects  to  judicial  investigation.  He  dbo 
mentions  that  he  has  fed  animals  on  the  kind  of  rice  which  he 
supposes  to  have  produced  the  disease  (the  "  Ouse  rice")^ 
and  that  they  have  died  with  some  symptoms  resembling  cbo- 

*  Black'i  translation  of  Orfila,  p.  99. 
t  Treatise  on  Cataneous  Diseases),  p.  600. 
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lera.  It  is  extremely  probable  that  poisonous  rice  will  pro- 
duce cholera ;  bat  identity  of  effect  alone  is  insufficient  to  prove 
identity  of  cause.  It  is  unquestionable  that  cholera,  as  well  as 
other  diseases,  has  many  causes.  We  have  no  reason  to  sus- 
pect any  injurious  quality  of  the  rice  in  this  part  of  India ;  and 
I  can  venture  to  say  that  the  opinion  is  not  at  all  entertained 
either  by  the  natives  or  Europeans  on  this  establishment. 
Admitting  even  that  the  cause  alleged  was  universally  pre- 
sent, it  would  be  quite  insufficient  to  account  for  the  gradual 
spreading  of  the  disease,  and  its  sudden  appearance;  and 
would  be  perfectly  inconsistent  with  its  sudden,  and  fre- 
quently total  disappearance.  It  is  probable,  however,  that 
this  agent  has  had  even  a  great  influence  as  an  exciting 
cause,  when  present  in  any  degree;  for  we  know  that  when 
a  predisposition  to  disease  exists,  many  causes  are  sufficient 
to  excite  it  into  action,  which  at  other  times  are  perfectly 
harmless. 

Dr.  Horsefield,  in  the  Transactions  of  the  Batavian  lite- 
rary Society*,  gives  the  following  account  of  the  effects  of  the 
poison  of  the  upas  tree  of  Java,  inserted  into  a  wound. 

*'  The  common  train  of  symptoms  is,  a  trembling  and 
shivering  of  the  extremities,  restlessness,  discharges  from  the 
bowels,  drooping  and  faintness,  slight  spasms  and  convulsions, 
hasty  breathing,  an  increased  flow  of  saliva,  spasmodic  con* 
tractions  of  the  pectoral  and  abdo&inal  muscles,  retching,  vo- 
miting, great  agony,  laborious  breathing,  violent  and  re* 
peated  convulsions,  death." 

The  tshettiky  a  poison  prepared  from  another  Javan  vege- 
table, is  said  to  be  of  a  more  violent  nature,  and  to  affect 
more  particularly  the  brain  and  nervous  system;  producing 
faintness,  convulsions,  and  an  affection  resembling  apoplexy. 
The  effects  produced  by  introducing  these  poisons  into  the 
stomach  did  not  differ  materially  from  those  which  followed 
their  insertion  into  a  wound. 

*  Journal  of  Science  and  the  Arts,  No.  4. 
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The  appearances  on  dissection  were  likewise  similar  to 
those  which  we  meet  with  in  cholera :  excessive  congestion  of 
the  blood  in  the  viscera,  particularly  the  langs;  and,  from 
the  tshettik,  very  marked  inflammation  of  the  brain.  "  The 
brain  and  dura  mater  showed  marks  of  a  most  violent  and 
excessive  affection.  In  some  instances  the  inflammation  of 
the  dura  mater  was  so  strong,  that,  on  the  first  inspection. 
Dr.  H.  supposed  it  to  be  the  consequence  of  a  blow  pre- 
viously received*." 

The  effects  of  the  animal  poisons  in  general  present  still 
stronger  analogies  to  cholera  than  the  other  classes ;  and  it  is 
highly  probable  that  such  of  them  as  are  taken  into  the  sto- 
mach, always  ^ve  rise  to  that  disease  itself  in  some  of  its 
various  degrees  and  forms ;  for  in  the  enumerations  of  their 
symptoms  which  are  given  by  authors,  we  perceive  nearly  all 
the  principal  symptoms  of  cholera :  "  Headach,  nausea,  vo- 
miting, purging,  pain  in  the  bowels,  convulsions,  twitchings 
and  pain  in  the  limbs,  burning  in  the  throat,  inflammation  of 
the  stomach,  horrible  convulsions,  extreme  debility  and  faint- 
ing, constriction  of  tiie  chest,  pricking,  itching,  and  eruptions 
of  the  skinf."  The  following  additional  symptoms  are  given 
in  Thomas's  Practice  of  Physic:  *'  Great  restlessness,  and 
flushings  of  the  face,  giddiness,  cardialgia;  pulse  at  first  quick 
and  hard;  tenesmus;  dysuria;  salivation,  and  sometimes  yel- 
lowness of  the  eyes  and  skin.  When  the  poison  is  violent,  ex- 
cessive convulsions,  feeble  pulse,  great  debility,  and  death." 

Oysters  in  India  very  commonly  produce  slight,  and  some- 
times violent  attacks  of  cholera,  in  persons  arriving  at  the 
sea  coast,  and  consequently  unaccustomed  to  eating  them. 
In  the  beginning  of  1819,  I  witnessed  the  curious  circum- 
stance of  a  sort  of  epidemic  disease  produced  by  a  single 
basket-full  of  these  animals.    A  cooly  load  of  them  was  pro- 

*  This  obseryation  may  be  compared  with  that  of  Mr.  Aunesley, 
at  p.  43. 
t  Black's  Translation  of  Orfila,  p.  119. 
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cured  from  the  sea-coast  to  a  large  camp  at  some  distance 
from  it,  and  distributed  among  the  ofBcers  ;  the  consequence 
was  an  almost  universal  complaint  of  vomiting  and  purging 
amongst  them,  which  in  some  instances  was  alarming,  but 
without  any  serious  consequences.  The  quantity  that  was 
eaten  by  each  was,  in  general,  extremely  small,  and  scarcely 
suflScient  to  account  for  these  attacks ;  and  as  the  cholera  had 
prevailed  in  the  camp  shortly  before,  and  returned  a  few 
months  afterwards,  it  is  probable  that  some  predisposition  to 
the  disease  was  present,  to  which  they  were  owing  as  much 
as  to  the  oysters. 

The  poison  of  snakes,  and  other  venomous  animals,  intro- 
duced into  the  system  by  a  wound,  produces  effects  very  sfani- 
lar  to  cholera,  although  some  of  the  more  prominent  symp- 
toms of  the  disease,  particularly  the  purging,  are  not  nsnally 
mentioned  in  the  accounts  which  are  given  of  them.  But 
two  cases  are  related  at  p.  107  of  the  eighth  volume  of  the 
Philosophical  Transactions,  which  were  characterized  by  vo- 
miting, purging f  and  excessive  debility,  arising  from  bites  of 
the  viper.  Dr.  Mead  g^ves  the  following  detail  of  the  symp- 
toms winch  follow  the  bite  of  that  reptile :  "  Acute  pain  in 
the  bitten  part,  great  faintness,  a  quick,  low,  and  sometimes 
interrupted  pulse,  great  sickness  at  stomach  with  bilious  con- 
vulsive vomitings,  cold  sweats,  and  pains  about  the  navel. 
Some  serpents  kill  by  a  fatal  sleep,  others  are  said  to  pro- 
duce an  universal  haemorrhage  and  dissolution  of  the  blood, 
and  others  an  unquenchable  thirst."  M.  Orfila  also  expressly 
mentions  convulsions  in  similar  cases.  The  effects  of  the 
bite  of  the  cobra  di  capello  (or  as  it  is  commonly  called, 
cobra  capell,  the  hooded  snake)  do  not  appear  to  differ  ex- 
cept in  degree  from  the  above  account  of  the  effects  of  the 
bite  of  the  viper.  They  are  chiefly  marked  by  extreme  de- 
bility of  the  circulation  and  animal  functions,  cold  sweats, 
vomiting,  spasms  or  convulsions,  anxiety  and  stupor. 

Mr.  Coats,  in  a  report  to  the  Medical  Board  of  Bombay, 
observes :  *'  I  should  have  pronounced  that  some  of  my  pa- 
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tients  (with  cholera)  had  been  labouring  under  snake-bites, 
had  I  not  been  better  informed*/'  A  medical  oflScer  of  this 
Establishment  makes  a  similar  remark  in  a  report  to  the 
Board.  This  resemblance  was  also  pointed  out  by  myself  in 
an  official  report,  about  a  year  ago,  entirely  unconnected  with 
theory. 

Mr.  Connell,  staff-surgeon  of  this  establishment,  in  one  of 
hus  reports  observes :  **  Whateyer  may  be  the  nature  of  the 
exciting  cause,  it  seems  most  apt  to  affect  those  of  delicate 
constitutions,  or  who  have  been  debilitated  by  previous  ill* 
ness ;  and  its  effects  are  such  as  if  a  highly  sedative  poison 
was  taken  into  the  system,  as  neither  the  yomiting,  nor 
purging,  nor  spasms,  will  account  for  such  a  sudden  failure  of 
the  powers  of  life,  as  happ^i  in  this  disease.*' 

The  Medical  Board  of  Bombay  have  entertained  a  similar 
idea  of  the  nature  of  the  disease.  **  Concealed  from  our 
▼iew  as  the  proximate  cause  of  this  formidable  malady  may 
ever  remain,  we  have  only  to  observe  its  effects,  and  the 
united  testimony  of  all  who  have  witnessed  it  seems  to  show, 
that  it  is  somewhat  which  presses  heavily  npon  the  vital  func- 
tions, and  on  many  occasions  resembles  the  •ffects  of  a  poison 
taken  into  the  stomach  or  applied  to  the  blood ;  but  whetlier 
it  acts  more  immediately  upon  the  circulating  system  or  the 
nervous,  we  cannot  determine ;  the  various  modes  of  attack, 
wiuch  have  given  rise  to  the  divisions  of  the  disease  into  spe-* 
cies  and  varieties,  would  lead  to  the  supposition  that  some- 
times the  one,  and  sometimes  the  other  may  be  the  casef  •" 

In  the  Edinburgh  Medical  Journal,  a  case  of  disease  from 
the  sting  of  a  bee  (occurring  twice  in  the  same  person)  is 
mentioned,  wUoh  bears  a  marked  similarity  to  cholera.  **  It 
begun  like  severe  water-brash ;  tl»s  was  quickly  followed  by 
▼omitbg,  purging,  great  distress,  syncope,  low  pulse,  sweat- 

*  Reports  on  the  Epidemic,  p.  153. 
t  Ptcfiicc  to  the  "  Reports." 
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ing»  and  blindness,  and  lasted  seven  hours."  A  similar  most 
severe  attack  from  the  same  cause,  in  a  person  of  irritable 
habit,  has  come  to  my  personal  knowledge. 

The  sting  of  the  scorpion,  though  extremely  painful,  is 
rarely  attended  with  danger ;  but  in  one  instance  I  Have  seen 
it  fatal.  A  sepoy  under  my  charge,  several  years  ago,  was 
%tung  in  the  foot,  and  shortly  afterwards  attacked  with  vomit- 
ing»  purging,  coldness,  extreme  debility,  and  all  the  principal 
symptoms  of  the  present  epidemic.  He  died  in  less  than 
twenty-four  hours  from  the  accident;  and  the  case  was  re- 
ported under  the  head  of  cholera. 

The  Abb6  Fontana  has  shown,  that  the  blood  of  animals 
killed  by  the  bites  of  snakes  is  invariably  of  very  dark  colour ; 
and  M.  Orfila  repeatedly  mentions  similar  appearances  in  his 
dissections  of  persons  and  animals  who  had  died  from  various 
poisons.  This,  then,  exhibits  another  remarkable  point  of 
analogy  between  these  a£fections  and  cholera. 

It  has  long  been  a  subject  of  controversy,  and  appears  to 
be  still  undetermined,  whether  the  poisons  in  general  exert 
their  influence  immediately  on  the  nerves,  or  whether  it  is 
necessary  that  they  should  be  absorbed  into  the  circulation 
before  they  can  produce  their  effects.  Much  evidence  has 
been  adduced  on  these  interesting  questions,  which  tends  to 
prove  that  some  of  these  agents  affect  the  frame  in  the  former 
of  these  ways,  and  others  in  the  latter.  Mr.  Brodie  infers 
from  his  experiments,  that  **  alcohol,  the  essential  oil  of  bitter 
almonds,  the  juice  of  aconite,  the  empyreumatic  oil  of  to- 
bacco, and  the  woorara,  act  as  poisons  by  simply  destroying 
the  functions  of  the  brain. 

''  There  is  reason  to  believe  that  the  poisons,  which  in  these 
experiments  were  applied  internally,  produce  their  effects 
through  the  medium  of  the  nerves,  without  being  absorbed 
into  the  circulation. 

''When  the  woorara  is  applied  to  a  wound,  it  produces  its 
effects  on  the  brain  by  entering  the  circulation  through  the 
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divided  blood-vessels;  and  from  analogy  we  may  eonolade 
that  other  poisons  when  applied  to  wounds  operate  in  a  simi- 
lar manner. 

*'  Arsenic,  the  muriate  of  barytes,  and  emetic  tartar,  do 
not  produce  their  immediate  effects  until  they  have  passed 
into  the  circulation*/'  *• 

The  most  received  opinion  regarding  the  rationale  of  the 
effects  of  poisons,  refers  them  to  disorder  of  the  nervous  sys- 
tem ;  for  their  phenomena  are  strongly  in  support  of  this  posi* 
tion ;  and  the  great  similarity  of  these  phenomena,  though 
produced  by  very  different  substances,  and  taken  into  the 
system  in  various  ways,  argues  a  similarity  of  their  proximate 
causes.     In  many  instances  it  has  been  clearly  inferred,  that 
this  derangement  of  the  nervous  system  consists  in  the  dimi- 
nution or  suppression  of  its  energies ;  and  though  it  should  be 
proved  that  poisons  usually  exert  their  influence^  through  the 
medium  of  the  circulation,  it  would  not  be  adverse  to  that 
opinion ;  for  it  is  evident  that  they  may  destroy  the  nervous 
energy,  not  only  by  their  immediate  action  on  the  extremities 
of  the  nerves,  but  by  destroying  the  healthy  condition  of  the 
blood ;  as  it  has  been  proved  in  the  clearest  manner,  that  such 
condition  is  necessary  to  enable  the  nervous  system  to  ner- 
form  its  functions.     Numerous  experiments  have  shown,  that 
the  injection  of  venous  blood,  or  almost  any  foreign  matter, 
into  the  arteries  which  supply  the  brain,  destroys  the  action 
of  that  organ.    Accordingly  Mr.  Brodie  has  inferred,  that  the 
woorara,  when  applied  to  a  wound,  in  this  way  produces  its 
effects  on  the  brain. 

If,  then,  it  shall  be  proved  that  the  effects  usually  arising 
from  poisons  are  owing  to  diminution  and  consequent  priva- 
tion of  nervous  energy  (and  there  are  very  few  general  posi- 
tions in  pathology  more  firmly  supported  by  tangible  facts), 
the  resemblance  between  these  effects  and  cholera  will  be 

*  Edinburgh  Medical  ^nd  Surgical  Journal  for  October,  1812. 
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strongly  in  support  of  the  pathology  of  that  disease  which  has 
been  attempted  to  be  established. 

The  disorder  of  the  system  which  in  a  greater  or  less  de- 
gree  always  follows  a  debaocb,  bears  so  strong  a  resemblance 
to  the  commencement  of  cholera,  that  the  first  symptoms  of 
the  epidemic  have  frequently  been  disregarded,  under  the 
idea  that  they  arose  solely  from  that  cause.     It  is  charac- 
terised by  giddiness,  headach,  tremor,  debility,  anxiety  and 
depression  of  spirits ;  accelerated  pulse,  thirst,  perspiration, 
Yomitiqg,  and  excessive  secretion  of  bile.    To  the  last  men* 
tioned  symptom  much  of  the  bad  eCTects  of  drinking  have  been 
attributed  ;  but  it  is  much  more  probable,  that  in  this  instance, 
as  well  as  in  cholera,  it  is  an  eflTect,  and  not  the  cause  of  the 
disordered  state  of  the  whole  system  which  accompanies  it 

In  the  higher  degrees  of  these  aflTections,  which  succeed  to 
fits  of  hard  drinking  of  many  days  or  even  weeks  continuance,, 
we  observe  the  same  extreme  anxiety,  causeless  terror  and 
despondency,  which  are  characteristic  of  cholera.  Amongst 
soldiers  in  India,  this  state  has  received  the  expressive  name 
of  ihe  horrors ;  and  it  frequently  becomes  so  intolerable  as 
to  lead  to  suicide,  and  to  induce  them  to  adopt  the  horrible 
and  almost  incredible  expedient  of  getting  rid  of  existence 
through  the  hands  of  the  law,  by  committing  murder. 

I  have  lately  met  with  a  case  of  anomalous  disease,  arising 
immediately  from  excessive  drinking,  and  bearing  conside- 
rable resemblance  to  delirium  tremens,  which  exhibited  the 
same  uncontrollable  disposition  to  inflammation  which  is  so 
frequently  evinced  in  the  protracted  cases  of  cholera.  It  was 
accompanied  by  an  extremely  quick  and  weak  pulse,  and  in 
the  earlier  stages  by  all  the  marks  of  high  inflammation  of 
the  stomach ;  on  that  aflection  subsiding,  inflammation  of  the 
brain  came  on,  and  occasioned  death,  as  was  proved  on  dis- 
section. 

Many  of  these  phenomena  are  clearly  indicative  of  dimi- 
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energy  of  the  brain. 


liCT.  IV. 

,  HOLERA  TO  SOME  OTHER  DISEASES  OF 
IE  CLASS  NEUROSES. 

liophobia  have  always  been  considered  as 
.'S.     They  resemble  each  other  in  the  local 
h  of  them  usually  have;  in  their  highly  dan- 
;  in  their  being  in  a  great  measure  confined  to 
(ictions ;  and  in  the  spasmodic  atfections  by  which 
efly  characterized.     Each  of  these  diseases  also 
lauy  strong  points  of  anah^  to  cholera.     In  cho- 
observe  all  that  extreme  anxiety,  despondency,  terror, 
xcessive   suffering,    apparently   little    connected   with 
jmin,  which  sure  so  remarkable  in  hydrophobia.    The 
.siooal  ii)crease  and  subsequent  abolition  of  sensibility,  as 
v^urring  in  the  former  disease,  have  already  been  noticed  in 
omparison  with  the  latter.     Vomituig  is  a  common  atten- 
dant on  both;   notwithstanding  the  dread  of  water  {which 
arises  solely  from  the  dread  of  the  paroxysms  produced  by  the 
attempt  to  swallow  liquids),  thirst  is  a  very  constant  symptom 
of  hydrophobia;  and  it  is  probable  that  the  same  general  ten- 
dency to  inflammation  exists  in  that  disease  as  in  cholera ;  ibr 
many  marks  of  that  affection  are  constairtly  found  on  dis- 
section of  persons  who  have  died  of  rabies. 

In  Dr.  Marshairs  treatise  on  the  brain,  two  cases  of  hydro- 
phobia are  detailed,  apparently  with  much  accuracy;  and  the 
appearances  on  dissection  are  very  similar  to  those  of  cho- 
lera :  turgescence  of  the  large  vessels,  and  injection  of  the 
small  vessels  of  the  brain  with  blood ;  appearances  of  inflam- 
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mation  in  the  internal  coats  of  the  stomach  and  intestines,  in 
the  fauces,  heart,  lungs,  and  pleura.  In  both  cases  little 
urine  had  been  made,  and  the  bladders  were  found  empty. 
In  another  case  it  is  likewise  mentioned,  that  the  bladder  was 
found  contracted  to  a  very  small  size,  and  did  not  contain  a 
drop  of  urine.  The  large  arteries  were  found  much  smaller 
than  natural ;  and  it  is  inferred  that  by  their  contraction  the 
blood  had  been  forced  into  the  smaller  vessels. 

The  analogy  between  tetanus  and  cholera  has  been  long 
and  generally  observed.  An  eminent  teacher  of  medicine 
(Dr.  Gurry),  terms  the  latter  disease,  as  it  appears  in  India, 
*'  a  tetanic  form  of  cholera."  Bontius,  an  old  Dutch  writer, 
who  witnessed  this  disease  at  Batavia,  describes'  it  under 
the  name  of  the  spasm,  and  does  not  distinguish  it  from 
tetanus.  Dr.  Girdlestone  considered  it  as  identical  with 
idiopathic  tetanus'^.     Mr.  Craw,  in  an  interesting  letter  pub- 

*  As  Dr.  G.'s  little  work  is  rarely  to  be  met  with,  the  brief  descrip- 
tion wliieli  he  gives  of  the  disease  may  be  acceptable  here. 

"  Spasms  were  the  first  diseases  which  appeared  among  the  troops 
who  arrived  at  Madras  in  October,  1732,  under  the  command  of  Major 
General  Sir  John  Burgoyne.  More  than  fifty  of  these  fresh  men  were 
killed  by  them  within  the  first  three  days  after  they  were  landed  in  the 
country ;  and  in  less  than  a  month  from  that  time,  upwards  of  a  thou- 
sand had  suffered  from  attacks  of  these  complaints. 

"  The  tetanus  or  spasm  is  distinguished  by  medical  writers  into  va- 
rious species,  according  either  to  the  particular  parts  affected  with  con- 
traction, or  the  duration  of  the  disease.  I  shall,  without  specifying 
their  distinctions,  describe  the  various  phenomena  as  generally  ob- 
served in  India.  I  must,  however,  previously  observe,  that,  though  I 
have  seen  many  wounds  in  India,  I  never  saw  a  wounded  person  af- 
fected with  spasms,  except  in  the  agonies  of  death ;  therefore  I  can  by 
no  means  affirm  that  the  foUowincf  observations  are  equally  applicable 
to  those  tetanic  affections  which  are  described  by  authors  as  arising 
from  wounds,  because  such  cases,  from  their  peculiar  exciting  causes, 
must  be  still  more  untractable  and  hazardous. 

''  The  symptoms  which  commonly  first  presented  themselves  were, 
coldness  of  the  surface  of  the  body,  especially  of  the  hands,  feebleness 
of  the  pube,  and  spasmodic  contractions  of  the  lower  extremities,  soon 
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blished  by  the  Bombay  Medical  Board,  takes  a  similar  view 
of  its  nature.  '*  The  disease  affecting  many  of  the  Earo* 
peans,  appears  to  me  to  be  a  true  tetanus ;  and  tboagh  my 
professional  friends  (as  it  appears  to  me  misled  by  the  irri- 
tability of  the  stomach  and  bowels)  will  not  at  all  accord  with 
me  in  my  views,  I  regard  oar  present  epidemic  in  all  its 
classes  as  much  more  nearly  allied  to  tetanus  than  to  cho- 
lera. The  last  is  surely  a  misnomer,  as  applied  to  a  dbease, 
the  principal  characteristic  of  which  is  an  entire  want  of  XOAH 

extending  to  the  muscles  of  the  abdomen,  diaphragm,  and  ribs.  As 
the  spasms  ad?anced,  the  muscles  might  be  seen  to  assume  the  rigidity 
of  cartilages ;  sometimes  causing  the  body  to  remain  immo?eably  ex- 
tended, sometimes  bending  the  trunk  through  its  whole  length  ante- 
riorly, and  sometimes,  though  seldomer,  backwards.  The  parts  in 
which  the  spasms  began  generally  remained  rigid,  but  those  which  were 
subsequently  seized  with  them  had  momentary  intermissions  of  the 
contractions ;  the  only  intervals  of  relief  experienced  by  the  patient 
from  the  most  tormenting  pains.  The  hands  and  feet  then  generally 
became  sodden  with  cold  sweats ;  the  nails  livid,  the  pulse  more  feeble 
and  frequent,  and  the  breath  so  condensed  as  to  be  seen  and  felt  issuing 
in  a  cold  stream  at  a  considerable  distance.  The  thirst  was  insatiable, 
the  tongue  whitish,  but  never  dry ;  vomiting  became  almost  incessant ; 
the  spasms,  cold  sweats,  and  thirst,  increased  with  the  vomitings,  which 
lastj  if  not  checked,  soon  terminated  the  existence  of  the  patient. 

"  In  this  manner,  most  commonly,  was  the  succession  of  the  pheno- 
mena :  but  often  they  were  so  rapid  in  their  attack  that  they  seemed 
to  seize  the  patient  all  in  conjunction  instantaneously.  The  cold  sweats 
and  spasms  were  constantly  found  to  increase  with  the  retchings. 

"  In  some  few  the  extremities  remained  warm ;  in  others  also  the 
spasms  were  only  clonic  or  convulsive.  Some  died  in  the  first  hour  of 
the  attack ;  others  lived  a  day  or  two  with  remissions,  when  they  died 
either  of  universal  spasms  or  an  apoplexy." 

Drunkenness,  damps  from  the  earth,  and  exposure  to  cold,  are  the 
principal  causes  to  which  he  attributes  the  disease. 

The  warm  bath  and  wrapping  up  in  blankets,  with  the  use  of  opium, 
and  particularly  the  liberal  use  of  hot  madeira  wine,  were  chiefly  de- 
pended on  in  the  treatment.    The  cold  bath  was  tried,  but  found  to  be^ 
extremely  injurious.    Draughts  of  any  liquid  were  found  to  make  the 
vomitings  recur,  consequently  they  were  given  in  very  small  quantities. 
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in  the  evacnatioDS.  In  the  56th  regiment  and  the  horse  and 
foot  artillery  the  disease  sometimes  makes  its  appearance,  with 
the  same  affection  of  the  stomach  and  bowels  as  in  the  na- 
tives, frequently  with  spasm  in  the  feet,  legs,  abdominal  mus- 
cles, or  arms ;  but  in  all  the  spasmodic  affection  is  the  pre- 
eminent one;  headach,  pain  in  the  eyes,  excruciating  pain 
at  the  scrobiculus  cordis  (a  pathognomonic  symptom  of  te- 
tanus), quick,  full,  hard  pulse,  but  labouring  and  oppressed, 
according  to  the  riotence  of  the  spasms ;  retention  or  diffi- 
culty of  voiding  the  urine ;  strong  and  violent  spasms,  draw- 
ing up  the  legs,  rigidly  contracting  the  arms  and  fingers, 
bending  the  body  forwards  or  backwards,^  or  laterally,  the  pa- 
tient at  the  same  time  exerting  such  physical  strength  as  re- 
quires half  a  dozen  of  men  to  hold  him  on  his  cot^." 

It  must  however  be  observed,  that  there  are  some  very  es- 
sential differences  between  cholera  and  tetanus.  In  tetanus 
the  animal  functions  are  almost  exclusively  affected  until 
near  the  fatal  termination :  in  cholera  the  organic  functions 
appear  to  suffer,  in  general,  even  more  than  the  animal  func- 
tions. Tetanus  is  a  highly  dangerous  affection :  but  those 
cases  of  cholera,  which,  from  the  violence  of  the  muscular 
spasms,  and  less  affection  of  the  other  parts  of  the  system, 
most  nearly  resemble  tetanus,  are  usually  among  the  most 
tractable,  and  are  infinitely  less  dangerous  than  that  disease. 
Tetanus  usually  continues  many  days,  or  even  weeks,  before 
it  terminates  in  death  or  recovery,  whilst  the  spasmodic  affec- 
tions of  cholera  rarely  continue  twenty-four  hours. 

Does  not  inflammation  constantly  occur  in  the  last  stages 
of  tetanus  as  well  as  in  cholera  ?  In  one  case  of  that  disease 
which  I  have  witnessed  (arising  from  a  slight  puncture,  and 
exposure  to  cold,  from  a  very  great  and  sudden  change  of 
temperature,  experienced  on  ascending  the  eastern  edge  of 
the  table  land  of  Mysore),  the  fatal  termination  was  preceded 
by  evident  marks  of  inflammation  of  the  brain.     In  the 

♦  Reports,  p.  42. 
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seventh    volume    of  the    Medioo-Chirargieal   TraBsaotions, 
Dr.  M'Arthur  details  the  appearaoces  on  dissection  of  four 
cases  of  tetanus.     In  all  evident  and  great  appearances  of 
inflammation  in  the  stomach  and  intestines  are  mentioned, 
which  in  two  of  them  had  ran  on  to  perfect  gangrene.     He 
adds,  *'  the  inflammation  in  this  disease  is  difiTerent  from  en- 
teritis, and  from  that  which  is  present  in  persons  who  have 
died  of  the  endemial  fever  of  this  country  (the  West  Indies). 
In  enteritis  the  intestines  often  adhere   to  each  other  by 
layers  of  coagulable  lymph  recently  thrown  out,   flakes  of 
curdled  matter  are  often  found,  and  pus  is  sometimes  formed; 
in  the  inflammation  attending  tetanus  there  are  no  adhesions, 
no  formation  of  pus."    In  cholera,  likewise,  the  inflammation 
of  the  intestines  appears  to  be  unattended  with  the  secretion 
of  pus ;  and  it  has  already  been  observed  that  adhesions  of 
them  are  not  found ;  but  since  that  remark  was  made  I  have 
met  with  one  instance,  in  which  it  is  recorded  that  their  folds 
were  fonnd  adhering  to  each  other. 

Apoplexy  is  usually  considered  to  arise  from  pressure  on 
the  brain,  in  consequence  of  accumulation  of  blood  in  the 
vessels  of  that  organ,  or  extravasation  of  blood  or  serum. 
But  it  is  ascertained  that  these  causes  are  not  universally  pre- 
sent in  the  disease ;  for  in  that  species  which  has  been  termed 
serous  apoplexy^  the  very  opposite  state  of  the  system  to 
plethora  usually  prevails,  and  on  dissection  the  brain  fre* 
quently  exhibits  no  evident  marks  of  disease.  These  occur- 
rences are  explained  on  the  supposition  which  Cullen  has 
made,  of  causes  acting  immediately  upon  the  nervous  system, 
and  destroying  its  mobility  or  energy. 

*'  Besides  the  causes  now  mentioned  occasioning  apoplexy 
by  compression,  I  allege  there  are  other  causes  producing 
the  same  disease,  by  directly  destroying  the  mobility  of  the 
nervous  power.  Such  causes  seem  to  be,  the  mephitic  vapour 
arising  from  fermenting  liquors,  and  from  many  other  sources; 
the  fumes  arising  from  burning  charcoal ;  the  fumes  of  mer- 
cury, of  lead,  and  of  some  other  metallic  substances ;  opium. 
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alcohol,  and  many  other  narcotic  poisons :  to  all  which  I 
would  add  the  power  of  cold,  of  concussion,  of  electricity, 
and  of  certain  passions  of  the  mind.  I  believe  the  immediate 
and  direct  action  of  these  poisons  or  noxious  powers  to  be 
upon  the  nervous  power,  destroying  its  mobility,  because  the 
same  poisons  show  their  power  in  destroying  the  irritability 
of  muscles  and  of  the  nerves  connected  with  them,  when  both 
these  are  entirely  separated  from  the  body*." 

We  have  much  evidence  of  the  immediate  destruction  of 
the  nervous  power  in  cholera ;  and  we  have  demonstration 
of  the  presence  of  the  common  cause  of  apoplexy — compres- 
sion of  the  brain  from  the  fulness  of  its  vessels — existing  in 
cholera :  we  know  that  compression  of  the  brain  destroys  its 
energies,  and  we  have  therefore  two  causes  operating  at  once 
to  produce  the  same  effect.  And  as  we  are  unable  to  mea- 
sure the  respective  quantities  of  these  causes,  it  is  difficult  or 
impossible  to  determine  how  much  of  the  apoplectic  state 
which  attends  cholera  is  owing  to  pressure  on  the  brain,  and 
how  much  to  the  original  cause  of  the  disease. 

The  first  part  of  this  proposition  may,  however,  be  denied, 
and  congestion  in  the  brain  may  be  considered  as  the  sole 
cause  of  the  loss  of  its  energy,  evinced  by  insensibility,  fixed 
and  dilated  pupil,  and  other  symptoms  of  apoplexy.     On  this 
hypothesis  we  should  expect  to  find  these  affections  most  pre- 
valent in  plethoric  habits ;  but  as  far  as  my  observation  ex- 
tends, they  are  most  remarkable  in  the  weakly  and  exsan- 
goineous.     If  congestion  was  the  principal  morbid  affection 
of  cholera,  we  should  surely  find  it,  like  sanguineous  apo- 
plexy, attacking  chiefly  fat  and  plethoric  persons ;  but,  on  the 
contrary,  it  is  well  known  that  it  affects  particularly  those  of 
the  very  opposite  habits;  those  whose  frames  are  naturally 
weakly  or  sickly,  or  debilitated  and  emptied  by  previous  ill- 
ness, or  insufficiency  of  nourishing  food. 
On  the  other  hand,  it  is  much  more  probable  that  the  ori- 

♦  First  Lines,  vol.  iii,  p.  168. 
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ginal  diminution  of  the  nervous  energy  is  the  caiue  of  the 
congestion  which  appears  in  the  brain;  thus  giving  rise  to 
pressure,  which  further  diminishes  that  energy.  The  luminous 
views  of  Cullen  regarding  the  causes  of  some  species  of  apo* 
plexy,  are  strongly  in  support  of  this  opinion. 

"  With  respect,  however,  to  the  circumstances  which  may 
appear  upon  the  dissections  of  persons  dead  of  apoplexy, 
there  may  be  some  fallacy  in  judging  from   these  circum- 
stances of  the  cause  of  the  disease.     Whatever  takes  off  or 
diminishes  the  mobility  of  the  nervous  power  may  very  much 
retard  the  motion  of  the  blood  in  the  vessels  of  the  brain ; 
and  that  perhaps  to  the  degree  of  increasing  exhalation,  or 
even  of  occasioning  rupture  or  eflTusion ;  so  that  in  such  cases 
the    marks    of   compression    may   appear    upon    dissection, 
though  the  disease  had  truly  depended  on  causes  destroying 
the  mobility  of  the  nervous  power.     This  seems  to  be  illus- 
trated and  confirmed  from  what  occurs  in  many  cases  of  epi- 
lepsy.    In  some  of  these,  after  a  repetition  of  the  fits,  re- 
covered from  in  the  usual  manner,  a  fatuity  is  induced,  which 
commonly  depends  upon  a  watery  inundation  of  the  brain ; 
and  in  other  cases  of  epilepsy,  when  fits  have  been  often  re- 
peated without  any  permanent  consequence,  there  happens 
at  length  a  fatal  paroxysm ;  and  upon  dissection  it  appears 
that  an  effusion  of  blood  had  happened.     This,  I  think,  is  to 
be  considered  as  a  cause  of  death,  not  a  cause  of  the  disease : 
for  in  such  cases,  I  suppose  that  the  disease  had  diminished 
the  action  of  the  vessels  of  the  brain,  and  thereby  given  oc- 
casion to  a  stagnation,  which  produced  the  appearances  men- 
tioned.    And  I  apprehend  the  same  reasoning  will  apply  to 
the  cases  of  retrocedent  gout,  which  by  destroying  the  energy 
of  the  brain  may  occasion  such  a  stagnation  as  will  produce 
rupture,  effusion,  and  death ;  and  in  such  a  case  the  appear- 
ances upon  dissection  might  lead  us  to  think  that  the  apoplexy 
had  depended  entirely  upon  compression*.'* 

The  general    venous  congestion  of  cholera  is  capable  of 

*  Fir«t  Lines^  para.  172. 
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Two  instances  have  cbme  to  my  notice,  of  persons  predis* 
posed  to  epilepsy  snfiering  from  that  disease  in  combination 
with  cholera.  One  of  them  was  an  officer,  who  was  a  martyr 
to  epilepsy  from  intemperance.  On  this  occasion  the  acces- 
sion of  cholera  appeared  to  be  the  exciting  cause  of  that  of 
epilepsy.  He  was  carried  off  in  a  few  hours  by  their  com- 
bined  attacks.  In  the  other  there  was  retching  and  violent 
spasms  of  the  intestines  and  abdominal  muscles,  together 
with  perfect  epileptic  convulsions,  but  without  the  sopor  which 
usually  follows  them.  The  case  terminated  favourably  from 
bleeding. 

In  colic  and  diarrhoea  we  meet  with  the  greater  number 
of  affections  of  the  cbylopoietic  organs  which  occur  in  cholera, 
and  some  others  in  other  parts  of  the  system,  which  bear  the 
same  analogy.  The  Devonshire  or  Poictou  colic  is  attended 
by  pain  and  anguish  at  the  pit  of  the  stomach ;  spasms  of  the 
intestines  and  abdominal  muscles ;  excessive  vomiting,  chiefly 
of  bile ;  suppression  of  urine  and  strangury ;  a  small  and  un- 
equal pulse ;  cold  sweat ;  fever ;  and,  after  two  or  three  days, 
spontaneous  purging*.  The  muscles  of  the  extremities  are 
also  affected  in  that  disease,  but  it  appears  to  be  with  para- 
lysis only;  whilst  in  cholera  they  are  chiefly  affected  with 
spasm. 

This  epidemic  has  frequently  been  observed  to  begin  with 
a  common  diarrhoea,  which  has  gradually  assumed  the  form  of 
cholera,  so  as  to  occasion  a  great  difficulty  in  the  diagnosis 
in  the  early  stages.  Similar  circumstances  have  been  ob- 
served in  the  cholera  of  Europe.  Mr.  Robertson,  in  a  Re- 
port on  the  diseases  of  Edinburgh  for  August  1808t,  re- 
marks:—-'' Diarrhoea  still  continues  with  considerable  vio- 
lence ;  indeed,  with  the  addition  of  cholera,  it  constitutes  the 
principal  disease  for  August.  Last  month  diarrhoea  continued 
to  increase  in  severity  ;  and  about  the  end  of  it,  this  disease  ii> 
some  instances  gradually  and  almost  imperceptibly  assumed 

*  Huxham,  "  de  Morbo  Colico  Damnoniorum." 
t  Med.  and  Pbys.  Journal. 
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being  explained  on  the  most  simple  and  obvions  principles:—* 
it  is  well  known  that  the  arteries  are  found  nearly  empty  after 
death  in  all  diseases,  the  blood  which  the  frame  contains  being 
found  almost  wholly  in  the  venous  system ;    circumstances 
which  are  clearly  referrible  to  the  greater  vitality  or  contrac- 
tile power  which  arteries  are  known  to  possess  over  veins ; 
by  which  they  continue  to  act  and  to  empty  themselves  into 
the  veins  after  the  vital  power  of  the  latter  has  ceased.    In 
disease  the  quantity  of  blood  in  the  whole  system  appears  to 
become  gradually  and  greatly  diminished,  by  the  interruption 
to  digestion,  and  by  the  efforts  of  nature  and  of  art ;  conse* 
quently,  in  ordinary  cases  of  natural  death,  the  veins,  though 
they  contain  nearly  the  whole  of  that  fluid,  do  not  present 
that  turgid  appearance  which  they  exhibit  in  cholera.     But 
from  the  short  duration  of  this  disease,  time  is  not  allowed 
for  this  diminution  of  the  quantity  of  blood  to  take  place ; 
the  circulating  system  becomes  extremely  enfeebled,  and  the 
arteries  acting  somewhat  longer  and  more  strongly  than  the 
veins,  the  whole  of  the  blood  which  is  natural  to  tbe  state  of 
health  becomes  collected   in   the  veins.     Accordingly  it  is 
found,  that  in  almost  all  cases  of  sudden  death,  from  whatever 
disease^  the  internal  veins  are  extremely  turgid.    The  large 
quantity  of  blood  which  the  system  contained  on  tbe  attack 
is  not  removed— it  must  be  still  in  the  vessels — and  from  the 
causes  just  assigned  it  can  be  only  in  the  veins. 

It  is,  then,  pretty  evident  that  the  congestion  of  blood  in 
cholera  is  owing  to  simple  debility  of  the  circulation ;  and, 
consequently,  though  it  keeps  up  and  increases  the  state  which 
produced  it,  it  cannot  be  the  original  cause  of  this  debility; 
for  it  is  necessary  that  cause  should  precede  effect. 

The  principal  points  of  analogy  between  apoplexy  and  cho- 
lera have  already  been  pointed  out.  Another  may  be  added ; 
that  the  former  of  these  diseases,  as  well  as  the  latter,  has 
been  observed  to  prevail  so  extensively  at  particular  periods 
as  to  assume  in  some  degree  the  form  of  an  epidemic ''^. 

*  Morga^i  *'  de  Causis  et  Sedibus  Morborum.'* 
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the  symptoms  of  cholera.  Thas,  probably  from  a  peculiarity 
of  constitution  of  the  individuals,  some  were  seized  with  the 
one,  and  some  with  the  other  of  these  complaints;  whilst 
others  were  first  seized  with  diarrhoea  and  afterwards  with 
cholera." 

Diarrhoea  is  also  attended  by  depression  of  spirits  and  other 
uncomfortable  sensations,  paleness  and  debility;  which  fre- 
quently, like  the  corresponding  affections  of  cholera,  bear  no 
proportion  to  the  quantity  of  the  eracuations.  It  is  probable, 
likewise,  that  the  secretion  of  bile  becomes  greatly  diminished 
or  suppressed  in  the  higher  degrees  of  diarrhoea  and  hyper- 
catharsis  ;  as  the  stools  in  these  cases  usually  assume  much  of 
the  white  or  colourless  and  watery  appearances  of  those  of 
this  epidemic. 

The  disease  in  the  horse  called  the  gripes  (which  is  very 
common  in  India),  seems  to  bear  a  perfect  analogy  to  cholera. 
It  is  equally  sudden  in  its  attack,  rapid  and  dangerous  in  its 
course,  short  in  its  duration ;  and,  when  recovery  takes  place, 
it  is  equally  quick  as  in  this  epidemic.  The  animal  is  in- 
capable of  vomiting,  consequently  that  symptom  cannot  be 
present,  but  the  disease  is  attended  ^ith  watery  purging,  in- 
dications of  pain  and  spasm  in  the  bowels  and  abdominal  mus- 
cles, excessive  sweating,  extreme  anxiety  and  restlessness, 
great  and  sudden  debility,  coldness  of  the  ears,  and,  as  it  is 
said,  with  suppression  of  urine.  Inflammation  of  the  bowels 
is  also  found  on  dissection.  It  may  be  added,  that  similar 
treatment  to  that  of  cholera  has  been  found  successful  in  this 
affection.  Large  bleedings  are  the  established  remedy  in 
India.  In  a  very  desperate  case  which  occurred  lately  in  a 
horse  of  my  own,  this  analogy  led  me  to  employ  another  of 
the  usual  remedies  of  cholera,  one  hundred  grains  of  calo- 
mel were  given  after  a  copious  bleeding ;  and  in  a  few  hours 
the  animal  appeared  perfectly  well  and  hungry.  Further,  it 
has  been  observed  in  Bengal,  that  the  gripes  was  uncom* 
monly  prevalent  among  horses  at  the  same  time  with  the 
epidemic. 
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From  the  preceding  observations  it  will  be  evident,  that  this 
singular  disease  bears  very  strong  analogies  to  many  others 
of  the  neuroses.  And  from  its  resemblance  to  congestive 
typhus,  to  the  cold  stage,  and  occasionally  to  the  hot  stage 
of  fever,  and  the  constant  occurrence  of  inflammation  in  va- 
rious parts  of  the  frame,  it  is  equally  evident  that  it  possesses 
scarcely  less  affinity  to  the  pyrexias.  Many  of  the  diseases 
which  have  been  compared  to  it  appear  to  difi^r  from  it 
chiefly  in  their  being  confined  to  certain  parts  of  the  system  : 
and,  in  fact,  if  we  suppose  a  combination  of  various  degrees 
of  tetanus,  syncope,  apoplexy,  colic,  and  diarrhoea,  with  phre- 
nitis,  or  gastritis,  and  enteritis,  we  shall  have  a  disease  bear^^ 
ing  a  very  strong  resemblance  to  cholera. 


CHAP.  VI. 


OF  THE  REMOTE  CAUSES  OF  EPIDEMICS  IN  GENERAL. 

Life  is  the  sine  qim  non  of  all  temporal  good,  and  aDimal 
instinct  as  veil  as  reason  impel  us  to  its  preservation  when 
endangered,  with  a  force  to  which,  under  common  circum- 
stances, all  other  motives  are  unequal.     Health  is  a  benefit 
of  scarcely  less  importance,  for  without  it  life  itself  is  of  no 
value.     The  causes  which  tend  to  deprive  us  of  these  bless- 
ings must  therefore  be  objects  of  the  highest  interest  to  man, 
even  as  a  selfish  individual,  and  infinitely  more  so  to  him  as 
linked  to  society  by  the  ties  of  domestic  affection  and  philan- 
thropy.   Of  all  these  causes  there  are  few  which  can  be  com- 
pared to  those  of  epidemical  diseases ;  for  they  have  not  only 
destroyed  the  greatest  number  of  those  who  have  been  pre- 
maturely swept  off,  but  they  have  usually  put  an  end  to  life 
in  the  most  rapid  and  violent  manner.     The  world  appears  to 
have  been  comparatively  free  from  these  disorders  in  their 
highest  degrees  for  a  great  number  of  years;   but  history 
affords  the  most  awful  instances  of  their  ravages,  and  the  last 
three  years  have  brought  similar  events  before  our  eyes  in 
India.    Nothing  in  nature  surely  can  be  so  appalling  as  those 
visitations  of  the  plague  which  have  occurred  from  time  to 
time,  depopulating  the  largest  cities,  and  spreading  in  short 
periods  of  time  over  great  portions  of  the  known  world ;  or 
the  still  more  fatal,  though  less  durable,  attacks  of  the  sweat- 
ing sickness  and  cholera ;  the  former  of  which  is  said  to  have 
extended  over  one-half  of  England  in  a  day,   carrying  off 
one- third  of  the  whole  population,  and  destroying  I  hose  whom 
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it  seized  in  a  few  hours ;  and  the  latter  is  known  to  have 
swept  off,  in  a  single  camp  alone,  six  or  eight  thoasand  per- 
sons in  the  course  of  twelve  davs !  We  well  know  that  these 
events  must  have  some  physical  causes,  proportionate  in 
magnitude  to  their  effects ;  and  a  clear  elucidation  of  them, 
although  it  did  not  place  them  within  our  power,  would  be 
one  of  the  highest  gratifications  that  human  curiosity  could 
receive.  It  is  not,  however,  to  the  indulgence  of  this  passion 
that  the  results  of  such  discoveries  would  be  confined :  in  all 
probability  they  would  lead  to  some  decisive  means  of  pre- 
vention and  cure;  for,  in<s  ad  scientiam  atque  poientiam 
humanam  conjunctissim€B,  et  fere  eadem  sunt ;  *'  knowledge 
is  power,"  and  its  benefits  are  perfectly  incalculable. 

Accordingly  we  find  inquiries  into  the  causes  of  epidemics 
forming  a  prominent  feature  of  the  medical  writings  of  every 
age.   I  cannot  pretend  to  give  an  abstract  of  these  researches^ 
but  the  inference  which  appears  to  have  been  almost  unani- 
mously drawn  from  them,  and  which  is  at  once  the  most 
obvious  and  apparently  the  only  feasible  way  of  accounting 
for  these  visitations,  is,  that  they  depend  primarily  on  some 
disordered  state  or  states  of  the  atmosphere.     Many  other 
causes  have  indeed  been  adduced,  that  doubtless  contribute 
to  produce  them^  the  principal  of  which  is  contagion :  but  it 
has  been  clearly  shown,  that  that  agent  alone,  in  a  vast  num- 
ber of  instances,  is  totally  insufficient  to  account  for  their 
prevalence ;  for,  on  one  hand,  it  is  found  that  they  frequently 
appear  when  tliere  is  no  sufficient  evidence  of  the  presence  of 
contagion,  and  spread  so  suddeuly  and  extensively  as  to  pre- 
clude all  explanations  of  that  kind,,  though  the  importation  of 
infected  persons  or  the  morbific  fomites  is  proved ;  and,  on 
the  other  hand,  they  are  found  not  to  spread  generally  and  to 
cease  though  these  causes  are  actually  present. 

**  The  operation  of  some  general  agent,  inducing  a  pre- 
disposition to  become  affected  by  contagion,  or  other  exciting 
causes  of  disease,  would  appear  to  be  the  principal  source  of 
the  predominance  of  epidemics.    The  contagion  of  small-pox 


IGO  OP   THB   REMOTE   CAUSES   OF 

and  scarlet  fever  perpeiaally  exists  among  as,  yet  it  is  only 
at  particular  times  that  these  diseases  attack  so  many  indivi- 
duals as  to  be  called  epidemic.     The  principal  plague  years 
of  the  seventeenth  century  were  1608»  1625, 1636,  and  1665; 
in  which  the  number  of  deaths  from  the  plague  in  London 
were  36,000,  35,000,  10,000,  and  68,000  respectively ;  but 
so  far  was  the  disease  from  being  extinct  in  the  intermediate 
periods,  that  from  the  year  1603  to  1667,  the  bills  of  mor- 
tality  exhibit  only  three  years  entirely  free  from  the  plague. 
It  is  obvious  therefore,  that  the  presence  of  infectious  matter, 
or  other  exciting  cause,  is  not  alone  sufficient  to  produce  an 
epidemic  disease*." 

Chemistry  does  not,  however,  appear  to  have  thrown  any 
light  on  this  dark  subject,  by  detecting  any  specific  variation 
from  the  natural  state  of  the  atmosphere  during  the  prevalence 
of  these  diseases;   and  we  are  ignorant  whether  it  is  one 
peculiar  condition  of  that  Baid,  which,  singly  or  combining 
with  particular  causes  (as  specific  contagion),  produces  all 
epidemics,  or  whether  each  of  them  arises,  as  Sydenham  sup- 
poses,  from  a  different  "  hidden  constitution  of  the  air."    A 
late  ingenious  writer  (Mr.  Noah  Webster  of  America)  sup- 
ports the  former  of  these  opinions,  and  endeavours  to  show, 
that  epidemic  diseases  are  owing  to  a  certain  principle,  which 
is  contained  not  only  in  the  atmosphere,  but  throughout  the 
whole  physical  world,  and  produces  not  only  these,  but  nearly 
all  the  other  great  disturbances  of  nature. 

*'  Mr.  Webster  has  filled  two  volumes  with  evidence, 
which  he  believes  goes  far  to  prove  the  existence  and  opera- 
tion of  some  general  agent,  or  pestilential  principle,  through- 
out the  physical  world.  To  this  agent  he  ascribes  the  origin 
of  earthquakes,  and  volcanos,  and  meteors ;  and  he  seems  to 
consider  it  as  the  medium  by  which  comets  affect  the  earth, 
producing  tempestuous  seasons,  great  heats  and  colds.  He 
has  collected  with  great  industry  an  historical  account  of  the  . 

*  Hees's  Cyclopaedia,  article  Epidemic. 
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varioQS  epidemic  and  pestilential  visitations  on  record^  wbicti 
have  successively  occnrred  to  different  countries,  and  has 
connected  with  it  a  chronological  view  of  the  appearance  of 
comets,  the  eruptions  of  volcanoes,  the  commotions  of  the 
earth,  and  the  various  atmospherical  phenomena  which  have 
been  described  by  authors,  in  order  to  provie  this  coincidence. 
*  All  the  comets,'  says  Mr.  Webster,  *  which  have  approached 
the  earth  in  their  passage  to  and  from  the  sun>  especially  those 
which  have  passed  very  near  ns^  have  been  preceded  and  at- 
tended by  most  extraordinary  effects ;  as  great  heat  and 
drought  in  summer,  and  severe  cold  in  ^inter^  deluging  rains, 
violent  tempests,  and  unusual  tides.  They  occur  so  uni- 
formly with  the  appearance  of  these  bodies,  and  for  some 
months  preceding  and  following,  as  to  leave  no  room  to  ques- 
tion the  influence  from  which  they  proceed.'  Aristotle,  Pliny, 
and  Seneca  are  quoted  to  prove  that  great  heat,  tides,  and 
winds  are  the  usual  concomitants  of  comets.  A  great  number 
of  records  are  quoted  by  Mr.  Webster  to  prove  the  connection 
between  earthquakes  and  iepidemics,  an  opinion  which  many 
writers  have  adopted.  It  appears,  however,  that  great  pesti- 
lence, even  when  occurring  within  a  short  period  of  earth- 
quakes, has  generally  appeared  before  the  earthquakes ;  thus, 
after  the  plague  in  London  in  1G65,  shocks  are  said  to  have 
been  felt  on  the  continent.  Mr.  Webster  believes  that  pesti- 
lence and  earthquakes  depend  upon  one  common  cause,  which 
excites  into  action  the  internal  fires :  but  be  supposes  the  ac- 
tion or  fermentation  may  precede  for  months,  or  even  years, 
the  explosion  in  earthquakes ;  and  by  means  of  insensible  va- 
pour, or  heati  or  electric  discharges,  the  elements  of  water 
and  air  may  be  affected  in  such  a  manner,  as  to  impair  the 
principle  of  animal  and  vegetable  life* 

**  *  In  all  the  great  plagues  which  have  affected  the  human 
race«  other  animals,  as  horses,  cats,  dogs,  and  fowls,  together 
with  fish  in  rivers  and  the  ocean,  and  even  vegetables,  have 
borne  their  share  in  the  calamity ;  the  pestilential  principle  has 
extended  to  every  principle  Of  life.    The  beasts  of  the  field 

M 


1G2  OP   THB   HBMOTB   CAUSES   OP 

perish  with  deadly  epidemics ;  the  fish  on  the  bottotn  of  meM 
and  the  sea  die,  or  become  lean  and  sickly ;  while  corn  la 
blasted  on  the  most  fertile  plains,  and  the  fmits  in  gardens 
and  orchards  wither,  or  fail  to  arrive  at  their  usual  per- 
fection*.'" 

These  observations  are  sufficient  to  show  that  the  causes  of 
epidemics  are  usually  very  generally  and  widely  diffused; 
and  they  are  strongly  in  support  of  the  received  opinion,  that 
the  deleterious  agent,  as  far  as  it  affects  life,  exists  in  the 
atmosphere. 

I  will  now  take  advantage  of  a  very  valuable  article,  that 
has  recently  appeared  in  the  Edinburgh  Review,  on  the  epi-^ 
demic  fever  which  has  prevailed  to  a  very  great  extent  in  the 
British  Isles,  during  the  very  time  thai  India  has  been 
qfiicted  with  cholera.  It  contains  a  large  portion  of  the 
information  which  we  possess  regarding  the  causes  of  epi- 
demical diseases,  in  a  condensed  and  popular  form,  and  in 
the  usual  masterly  style  of  that  work.  The  author  begins  by 
noticing,  as  common  causes  of  these  diseases,  specific  con- 
tagion— want  of  the  necessaries  of  life— -filth— -intemperance 
-—and  depression  or  anxiety  of  mind ;  and  shows  that  many 
of  these  circumstances  have  preceded  and  accompanied  the 
epidemic  alluded  to.  The  recent  peace,  the  stagnation  of 
trade,  and  the  failure  of  crops,  had  deprived  great  numbers  of 
their  usual  means  of  subsistence )  producing  privation  of  food« 
fire,  and  clothing,  and  necessarily  attended  by  idleness,  in- 
temperance, and  filth,  combined  with  despondency  and  de^ 
spair.     He  thus  continues  :-^ 

''  Although  the  predisposing  circumstances  already  pointed 
out  must  be  highly  instrumental  in  exciting  and  diffusing 
typhus,  still  it  is  evident  something  more  must  happen  ere 
that  fever  can  prevail  as  an  epidemic.  To  be  convinced  of 
this,  we  have  only  to  recollect,  that  at  all  times,  in  a  crowded 
•ooiety  like  ours,  contagion  must  meet  with  mental  depression 

•  Rees's  Cyclopsedia,  article  Epidemic, 
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from  moral  causes,  and  exhaustion  from  scarcity,  with  all 
their  sequel®  of  filth,  intemperance,  and  the  like,  ready  pre- 
pared to  aid  its  operation.  But  seeing  that  even  under  this 
conjunction  of  circumstances,  epidemics  do  not  prevail  at  all 
times,  nor  even  very  frequently,  it  is  manifest  some  addi^ 
tional  auxiliary  must  yet  be  wanting.  The  contagion  of 
measles,  scarlet  fever,  or  whooping-cough,  like  that  of  typhus, 
is  never  wholly  extinct  in  any  country ;  yet  these  diseases 
only  prevail  epidemically  during  particular  seasons :  it  there^ 
fore  becomes  a  very  interesting  point  in  medical  physics,  to 
determine  the  reason  why  they  spread  some  years  so  much 
more  widely  thaa  others.  We  cannot  say  that  we  have  yet 
met  with  any  very  satisfactory  solution  of  this  curious  and  in- 
teresting question.  The  phenomenon,  we  are  afraid,  cannot 
be  explained  :  and  we  must  be  content,  in  our  ignorance,  to 
refer  it  to  the  influence  of  what  was  styled  by  Sydenham  and 
the  older  physicians,  '  peculiar  constitutions  of  the  air '  during 
certain  years,  or  portions  of  years,  disposing  the  body  to  take 
on  one  kind  of  disease  in  preference  to  another.  What  this 
peculiar  state  or  constitution  of  the  atmosphere  favourable  to 
epidemics  is,  we  know  not :  yet  we  cannot  help  believing  that 
it  exists ;  and  that  the  occult  quality,  whatever  it  may  be, 
has  no  relation  to  the  thermometrical  or  barometrical  condi- 
tions of  that  fluid;  Whether  it  is  at  all  connected  with  its 
electrical  states,  it  would  be  fruitless  to  conjecture.  Syden- 
ham conceives^  upon  slight  enough  grounds,  that  '  it  proceeds 
from  a  secret  and  inexplicable  alteration  in  the  bowels  of  the 
earth,  whereby  the  air  is  contaminated  with  such  efiluvia  as 
dispose  bodies  to  this  or  that  disease,  as  long  as  the  same  con^ 
stitution  prevails ;  which  at  lengthy  in  a  certain  space  of  time, 
withdraws  and  gives  way  to  another.'  For  our  parts,  from 
attending  to  the  history  of  health  and  diseases  during  the 
succession  of  seasons,  We  aire  persuaded  that  changes  of 
mighty  importance  take  place  in  the  air  we  breathe,  without 
their  being  at  all  appreciable  by  either  our  eudiometers  of 
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hygrometers;    aud    this    we    must   at  present  be  satisfied 
to  receive  as  an  ultimate  fact,  for  which  we  cauDot  account. 

''The  existence  of  a  special  condition  in  the  air,  as  the 
leading  cause  of  the  spreading  of  various  epidemics,  is  by  no 
means  without  close  analogy  in  its  favour.  For  example' 
every  one  knows  that  in  the  East  Indies,  liver  complaints  are 
remarkably  frequent ;  though  the  climate,  so  far  as  depends 
on  heat,  moisture,  8tc.,  is  entirely  like  that  of  the  West 
Indies,  where  such  complaints  are  comparatively  rare.  Again : 
it  is  a  matter  of  almost  daily  observation,  that  an  east  wind  is 
highly  disagreeable  to  valetudinarians,  and  unfavourable  to 
the  cure  of  some  diseases :  it  has  even  been  known,  in  the 
course  of  one  night,  to  change  for  the  worse  all  the  ulcers  in 
a  large  hospital.  This,  however,  must  be  attributed  to  some 
latent  peculiarity  in  the  wind  that  now  and  then  blows  from 
that  quarter ;  for  neither  its  cold,  its  dryness,  nor  its  baro- 
metrical properties,  can  account  for  the  efiects  it  occasionally 
produces. 

"  This  unknown  constitution  of  the  atmosphere,  then,  we 
take  to  be  a  sine  qua  non  in  the  production  of  epidemic  fever ; 
and  that,  if  contagion  is  a  prerequisite  to  render  the  spreading 
of  the  disease  possible,  the  aerial  change  is  also  a  prerequisite 
to  render  that  spreading  probable.  When  these  two  principal 
causes  meet  with  the  favouring  circumstances  formerly  ex- 
plained, all  of  them  act  and  react  interchangeably  upon  each 
other;  and  the  result  of  such  a  complication  and  union  of 
noxious  agencies,  is  an  epidemic  such  as  we  see  it.'' 

Such  are  the  causes  to  which  epidemical  diseases  are  usually 
attributed.  It  is  evidently  desirable  to  ascertain  how  many 
of  them  have  not  existed  in  India  previous  to,  or  during 
the  prevalence  of  the  present  epidemic;  in  order  that  the 
question  of  its  origin  may  be  reduced  to  its  greatest  possible 
simplicity. 

The  calamities  attendant  on  war  have  appeared  to  be  a 
great  cause  of  these  diseases.    India  was  in  a  state  of  war* 
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fare  aboot  the  commeDcemeDt  of  the  epidemio,  but  it  was 
not  prodactive  of  gpreat  or  general  calamity ;  large  portions 
of  the  coantrj,  were  entirely  oat  of  its  inflnence,  and  in  these 
the  disease  has  prevailed  with  not  less  violence  than  in  other 
parts.  No  scarcity  of  food  preceded  the  epidemic,  or  existed 
during  the  years  1817  and  1818,  when  it  committed  its 
greatest  ravages ;  nor  is  there  the  smallest  evidence  of  a 
general  deterioration  of  the  grain  *.  Moral  canses  have  not 
even  been  mentioned  as  contributing  to  the  production  of  the 
disease.  No  unusual  circumstances  have  existed  to  produce 
them;  and  the  apathy  of  the  Indian  character  renders  the 
grreat  mass  of  the  victims  of  the  disease  peculiarly  exempt 
from  such  s^ncy.  Their  habits  and  manners  appear  perfectly 
unchangeable ;  for  the  pictures  of  them  which  were  drawn  in 
the  most  remote  antiquity  answer  precisely  to  the  original  in 
the  present  day. 

Contagion,  from  many  circumstances,  is  a  cause  whose 
agency  it  is  more  diflScult  to  disprove ;  but,  as  far  as  general 
opinion  goes,  it  is  against  the  supposition  of  the  disease  being 
propagated  in  that  way.  AH  the  evidence  which  I  have  ob- 
tained on  both  sides  of  this  question,  will  be  briefly  stated  in 
a  subsequent  part  of  the  work ;  and  it  will  be  found  clearly 
against  the  opinion  of  its  infectious  nature.  The  decision  of 
the  question  is  less  necessary  here,  as  it  is  admitted  that  con- 
tagion alone  is  inadequate  to  the  production  of  an  epidemical 
disease.  But  the  influence  of  contagion  in  this  epidemic  may 
at  once  be  entirely  denied,  on  the  sole  evidence  of  its  most 
extensive  ravages  on  the  first  day  of  its  appearance  at  a  place, 

*  It  is,  however,  extremely  worthy  of  inquiry,  how  far  damaged  rice 
has  contributed  to  produce  the  epidemic.  Dr.  Tytler  supposes,  that  the 
grain  acquires  its  injurious  properties  from  bein^  exposed  to  excessive 
rain  whilst  growing ;  and  consequently  it  is  the  autumn  or  oute  crop 
(that  which  is  cut  after  the  rains)  to  which  he  attributes  the  disease. 
He  has  given  notice  of  havin^i^  a  work  on  the  subject  in  the  press;  and, 
from  his  known  abilities,  I  have  no  doubt  that  he  wOl  show  that  this 
cause  has  in  some  instances  had  considerable  influence,  m 
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and  its  entire  disappearance  in  the  coarse  of  a  few  days ;  as 
in  tlie  instance  already  mentioned  of  the  34th  regiment,  and 
many  others  which  might  be  adduced. 

It  appears,  il^erefore,  thi^t  nope  of  the  causes  that  have 
been  mentioned  have  had  any  general  influence  in  producing 
or  propagating  this  disease,  except  the  peculiar  condition  of 
the  atmosphere,  which,  in  spite  of  the  bias  which  we  always 
feel  to  attributing  effects  to  known,  rather  than  to  unknown 
agents,  has  always  been  considered  as  a  principal  cause  of 
epidemical  disease. 

On  the  supposition,  then,  that  this  epidemic  depends  upon 
some  deleterious  state  of  the  air,  we  are  naturally  led  to 
expect  that  its  presence  should  be  pointed  out  by  other  marks 
besides  the  destruction  of  human  life ;  and  it  is  evident  that 
our  principal  hopes  of  success  in  this  inquiry  into  its  nature, 
must  depend  on  ascertaining  the  meteorological  occurrence^ 
which  hate  accompanied  the  disease. 

It  is  also  evident,  that  the  chance  of  arriving  at  any  well- 
grounded  conclusions  on  this  point  must  depend,  not  only  on  the 
facts  themselves,  but  on  the  ordinary  regularity  of  the  seasons  of 
the  country,  by  which  any  deviation  from  it  may  be  more  readily 
and  certainly  detected ;  and  on  the  degree  of  violence  with 
which  the  epidemic  prevails,  and  the  suddenness  with  which  it 
appears  and  disappears,  by  which  we  are  enabled  to  fix  pre* 
cisely  on  the  periods  of  these  occurrences.  In  all  these  and 
many  other  respects,  it  must  be  confessed  that  we  possess, 
great  advantages  on  this  occasion  over  preceding  inquirers 
into  the  causes  of  epidemics ;  for  the  seasons  and  the  winds 
in  this  country  run  their  course  with  a  regularity  which  ia 
unknown  in  temperate  climates ;  the  disease  usually  appears 
very  suddenly,  probably  more  so  tl^an  any  other  epidemic^ 
and  its  decline  or  disappearance  is  equally  well  marked ;  it 
usually  remains  with  severity  but  a  few  days  at  a  place,  at 
one  time,  and  returns  again  and  again  in  the  same  way  as  at 
first.  In  this  manner  it  has  prevailed  over  an  immense  tract 
9f  territory,  where  it  has  been  exposed  to  the  notice  of  a  very 
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great  number  of  competent  observers,  whose  Ally  it  is  to 
ascertain  and  report  upon  circumstances  connected  with  the 
health  of  persons  under  their  charge ;  and  thus  it  has  con- 
tinued for  upwards  of  two  years,  and  still  continues  to  prevail. 
From  these  opportunities  of  investigating  its  connections, 
Europe  has  a  right  to  look  to  India  for  some  precise  informa- 
tion regarding  the  cause  of  this  formidable  disease,  which 
may  throw  a  light  on  those  of  other  epidemics.  These  preli- 
minary observations  have,  however,  been  made  merely  to 
show  what  may  be  expected  from  assiduous  and  united  obser- 
vation ;  and  I  trust  the  reader  will  not  form  on  them  his  ex- 
pectations of  the  comparatively  few  and  insulated  facts  which 
I  have  to  ofier  on  this  important  part  of  the  question.  But 
the  subject  is  not  likely  to  remain  long  in  its  present  obscurity ; 
for  we  are  led  to  hope,  that  the  oiBoial  observations  of  all 
the  medical  officers  of  the  Bengal  and  Madras  Establishments 
regarding  it,  collected  and  weighed  by  the  highest  authorities, 
are  about  to  be  published,  in  addition  to  those  which  have 
already  appeared  from  Bombay ;  and  it  is  also  to  be  hoped, 
that  these  invaluable  documents  will  be  rendered  universally 
accessible,  not  only  to  the  Indian  but  the  European  public. 


CHAP,  VII. 


OF  THE  METEOROLOGICAL  OCCURRENCES  ATTENDING 

THE  EPIDEMIC. 

The  slight  epidemical  attacks  of  mild  cholera  which  are  he'. 
quently  experienced  in  Europe,  have  commonly  been  ob-i 
served  to  be  connected  with  remarkable  changes  of  varioas 
kinds  in  the  weather ;  and  Sydenham  particularly  observes, 
that  heavy  falls  of  rain  are  frequently  attended  by  these  visi- 
tations. The  most  received  opinion  regarding  the  cause  of  the 
Indian  epidemic  (if  any  opinion  on  the  subject  can  be  said  to 
be  received)  is  consonant  with  this  experience ;  for  it  has 
commonly  been  attributed  to  the  great  quantities  of  rain 
which  have  fallen  in  the  country  fox  several  years  back ;  and 
it  has  been  generally  remarked,  in  connection  with  this  ques- 
tion, that  the  late  monsoons  (or  rainy  and  stormy  seasons), 
have  not  only  been  unusually  violent,  but  irregular ;  the  rains 
being  frequently  wanting  in  their  casual  seasons,  and  appearing 
in  abundance  at  unusual  periods^ 

The  disease  first  began  in  Bengal  in  August  1817,  at  the 
very  height  of  the  monsoon ;  and,  83  we  are  informed  by 
the  author  of  an  ingenious  article  in  the  Asiatic  Journal 
for  May  1818,  when  the  country  about  JTessore,  where  it 
appeared,  "  was  covered  with  sheets  of  water  fron^  the  late 
heavy  rains."  He  adds :— ^  **  The  prefiient  rainy  season  (1817) 
has  been  one  of  unusual  length ;  and  throughout  Bengal  there 
has  been  no  considerable  intermission  between  the  falls  of 
rain.    Observations  by  a  hygrometer  would  probably  show> 
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that  the  general  state  of  moisture  dariog  the  season  has  beeo 
much  beyond  the  nsaal  average/'  The  Calcutta  Government 
Gaaette  of  November  6,  ISIT,  also  states :  **  The  extraor- 
dinary rainy  weather  which  has  prevailed  lately  at  the  pre- 
sidency seems  to  have  been  common  thronghont  Bengal,  and 
has  extended  its  nncomfortable  gloominess  to  the  upper  pro* 
vinoes."  These  facts  are  farther  established  by  Dr.  Tytler» 
for  he  informs  us,  that  **  a  perfect  deluge"  occurred  in  Bengal 
in  the  year  1817: 

I  have  obtained  very  little  information  concerning  the  pre- 
valence of  the  disease  in  Bengal,  but  it  appears  to  have  been 
during  the  protracted  state  of  the  monsoon  above  mentioned, 
that  it  made  its  early  extensive  ravages  in  that  part  of  the 
country;  and  that  it  ceased  in  a  great  measure  during  the 
fine,  cool,  and  clear  weather  which  prevails  in  December, 
January,  and  February. 

It  appeared  on  this  establishment  with  the  south-west 
monsoon  of  1818,  about  the  beginning  of  June ;  and  com- 
mitted by  far  its  greatest  ravages  in  those  parts  of  the  esta- 
blishment which  are  subject  to  that  monsoon  (the  northern 
and  western),  and  on  the  whole  of  the  Bombay  Establish- 
ment, in  the  months  of  July,  August,  and  September ;  which 
compose  the  principal  part  of  the  rainy  reason  all  over  India, 
excepting  the  Carnatic,  and  other  countries  about  the  Coro- 
mandel  coast.  There  it  did  not  prevail  till  October,  when 
the  north-east  or  Carnatic  monsoon  sets  in ;  and  it  continued 
throughout  these  districts  in  its  principal  violence  during  that 
and  the  two  following  months,  which  compose  the  risdny  sea- 
son of  that  part  of  India ;  whilst  the  northern  and  western 
parts  of  the  peninsula,  where  the  rains  are  over  in  November 
and  December,  were  then  comparatively  free  from  it.  It  must, 
however,  be  observed,  that  the  Carnatic  in  this  year  expe** 
rienced  a  very  large  portion  of  the  south- wei|jt  monsoon,  great 
quantities  of  rain  having  fallen  at  the  unusual  periods  of  June, 
July,  and  August,  but  unaccompanied  by  the  disease.  This 
year  was  also  everywhere  marked  by  excessive  quantities  of 
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raio.  During  this  year  (1819)»  though  the  disease  had  pre- 
viously spread  itself  over  the  whole  country,  its  prevalence 
has  been  much  less  than  in  the  preceding  year,  particularly 
during  the  first  three  months;  for  in  this  period,  which  is 
generally  accompanied  by  clear  and  fine  weather  all  over 
India,  it  was  little  heard  of.  Since  the  setting-in  of  the 
south-west  monsoon  it  has  again  been  committing  great  ravages 
in  various  parts,  especially  in  the  southern  regions  of  the  pe« 
ninsula. 

These  collective  remarks,  as  applying  to  extensive  coun- 
tries, and  large  periods  of  time,  will,  however,  doubtless  be 
liable  to  many  exceptions,  though  I  am  confident  their  gene- 
ral import  will  be  found  consistent  with  truth.  I  will  now 
proceed  to  those  in  which  greater  precision  b  attainable ;  and 
detail,  as  far  as  I  have  been  able  to  learn,  the  state  of  the 
weather  at  each  particular  time  and  place  of  the  attacks  of 
the  epidemic ;  without  selecting  instances  to  suit  a  particular 
theory,  but  faithfully  presenting  the  whole  of  the  facts  bear- 
ing on  the  subject,  which  have  come  to  my  knowledge.  It 
will  be  necessary  to  premise,  that  the  rainy  seasons  in  India 
are  far  from  being  accompanied  by  incessant  rain  or  disturbed 
weather.  They  are  usually  marked  by  series  of  very  heavy 
showers,  attended  with  strong  gusts  of  wind,  and  following 
each  other  in  quick  succession  for  a  few  days  at  a  time ;  leav- 
ing long  intervals  of  cloudy  and  fair,  and  very  frequently  of 
the  most  serene  weather,  which  continue  until  the  new  or  full 
moon,  or  other  causes,  bring  returns  of  the  rains. 

The  Calcutta  Government  Gazette  of  the  26th  of  If  arch 
1818,  mentions,  that  four  thousand  four  hundred  and  ninety- 
three  cases  of  the  epidemic  had  occurred  within  the  town 
and  suburbs  of  Calcutta  during  the  preceding  five  weeks ; 
and  in  the  next  paragraph  informs  us,  that  **  storms  of  thun- 
der and  lightning  had  been  unusually  frequent  and  violent  for 
the  last  week.  On  Friday  evening  Calcutta  and  its  neigh- 
bourhood were  visited  by  a  north-weMter,  accompanied  by 
considerable  rain,  and  thunder  and  lightning."    Several  in- 
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Stances  are  related  of  much  damage  being  done  by  this 
storm. 

Some  cases  of  the  epidemic  appeared  at  Vizagapatam  in 
May ;  and  Mr.  Rogers  reports  to  the  Medical  Board  at  Ma- 
dras:—*'' The  temperature  of  Vizagapatam  for  the  whole  of 
May  varied  from  92P  to  100°;  and  from  the  humidity  of  the 
climate  this  was  felt  to  be  extremely  oppressive." 

The  severe  attack  which  was  experienced  by  the  Bengal 
and  Madras  troops  at  Nagpore,  occurred  at  the  end  of  May 
1818 :  on  the  10th  of  June  the  rains  appeared  with  great 
violence,  when  the  epidemic  abated,  and  immediately  after* 
wards  ceased.  Of  the  state  of  the  weather  before  and  after 
the  lOth,  I  have  not  met  with  any  account. 

The  disease  appeared  at  Jaulnah  in  the  beginning  of  July ; 
and  Mr.  Peyton,  the  superintending  surgeon  of  the  force,  in 
an  official  report,  mentions,  that  **  the  weather  at  the  time 
was  cool  and  cloudy.  The  thermometer  at  noon  has  not 
averaged  above  88°,  and  did  not  vary  more  than  4°  in  twenty- 
four  hours.  There  were  some  showers  of  rain,  and  the  clouds 
have  been,  until  these  two  days  past,  low  and  threatening 
rain.  We  have  now  more  sunshine,  although  the  thermome- 
ter is  not  more  than  87°  at  two  o'clock.  The  disease  now 
begins  to  give  way  a  little ;  during  the  last  two  days  the  ad- 
missions have  not  been  so  numerous."  It  appears,  then,  that 
the  abatement  of  the  epidemic  took  place  at  the  same  time 
with  the  clearing  up  of  the  weather.  Mr.  Peyton  attributes 
the  disease  to  some  noxious  quality  in  the  atmosphere. 

The  disease  prevailed  at  Seroor  chiefly  in  the  latter  end 
of  July.  Mr.  White  reports  (28th  of  July),  ''  Since  the  epi- 
demic showed  itself,  the  days  have  been  exceedingly  close 
and  sultry,  and  about  sunset  a  piercing  cold  wind  has  set  in 
from  the  south-west."  Another  report  (80th  of  July)  men- 
tions that  a  few  showers  of  rain  had  fallen.  A  third,  dated 
the  8d  of  August,  says  that  great  quantities  of  rain  had  oc- 
curred. The  Bombay  Courier  of  the  1st  of  August,  states : 
^*  We  are  informed  that  no  rain  had  fallen  at  Seroor,  when 
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rain.  During  this  year  (1819)»  though  the  disease  had  pre- 
viously  spread  itself  over  the  whole  country,  its  prevalence 
has  been  much  less  than  in  the  preceding  year,  particularly 
during  the  first  three  months;  for  in  this  period,  which  is 
generally  accompanied  by  clear  and  fine  weather  all  over 
India,  it  was  little  heard  of.  Since  the  setting-in  of  the 
south-west  monsoon  it  has  again  been  committing  great  ravages 
in  various  parts,  especially  in  the  southern  regions  of  the  pe* 
ninsula. 

These  collective  remarks,  as  applying  to  extensive  coun- 
tries, and  large  periods  of  time,  will,  however,  doubdess  be 
liable  to  many  exceptions,  though  I  am  confident  their  gene- 
ral import  will  be  found  consistent  with  truth.  I  will  now 
proceed  to  those  in  which  greater  precision  is  attainable ;  and 
detail,  as  far  as  I  have  been  able  to  learn,  the  state  of  the 
weather  at  each  particular  time  and  place  of  the  attacks  of 
the  epidemic ;  without  selecting  instances  to  suit  a  particular 
theory,  but  faithfully  presenting  the  whole  of  the  facts  bear* 
ing  on  the  subject,  which  have  come  to  my  knowledge.  It 
will  be  necessary  to  premise,  that  the  rainy  seasons  in  India 
are  far  from  being  accompanied  by  incessant  rain  or  disturbed 
weather.  They  are  usually  marked  by  series  of  very  heavy 
showers,  attended  with  strong  gusts  of  wind,  and  following 
each  other  in  quick  succession  for  a  few  days  at  a  time ;  leav- 
ing long  intervals  of  cloudy  and  fair,  and  very  frequently  of 
the  most  serene  weather,  which  continue  until  the  new  or  full 
moon,  or  other  causes,  bring  returns  of  the  rains. 

The  Calcutta  Grovernment  Gazette  of  the  26th  of  If  arch 
1818,  mentions,  that  four  thousand  four  hundred  and  ninety- 
three  cases  of  the  epidemic  had  occurred  within  the  town 
and  suburbs  of  Calcutta  during  the  preceding  five  weeks ; 
and  in  the  next  paragraph  informs  us,  that  **  storms  of  thun- 
der and  lightning  had  been  unusually  frequent  and  violent  for 
the  last  week.  On  Friday  evening  Calcutta  and  its  neigh- 
bourhood  were  visited  by  a  north-weMter,  accompanied  by 
considerable  rain,  and  thunder  and  lightning."    Several  in- 
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the  epidemic  made  its  appearance.  The  cattle  were  dying 
for  want  of  forage.  We  fervently  hope  that  a  favourable 
change  will  take  place  in  the  weather;  and  that  the  new 
moon  of  the  2d  of  August  will  bring  with  it  an  abundant  fall 
of  rain."  This  was  precisely  accomplished,  as  shown  above. 
It  appears  therefore  that  the  commencement  of  the  epidemic 
here,  as  well  as  at  Nagpore,  had  preceded  for  some  days  the 
heavy  rain.  Similar  circumstances  will  frequently  be  found 
to  occur  in  subsequent  instances ;  indeed  it  appears,  that  the 
close,  sultry,  and  oppressive,  though  dry  weather,  which  im« 
mediately  precedes  the  setting-in  of  the  rains,  as  it  does  a 
common  thunder-storm,  is  equally  or  even  more  conducive 
to  the  production  of  the  epidemic  with  that  which  is  attended 
by  the  heaviest  rain ;  circumstances  which  at  once  prove  the 
connection  between  the  cause  of  rain  and  the  cause  of  the 
disease,  and  show  that  simple  moisture  of  the  air  is  not  the 
deleterious  agent. 

At  Punderpoor,  where  the  disease  appeared  nearly  at  the 
same  time  as  at  Seroor,  it  is  reported  that  the  weather,  dur- 
ing its  prevalence,  was  sultry  and  rainy. 

Mr.  Coats  reports,  that  in  marching  through  a  part  of  the 
country  where  the  disease  was  prevailing,  he  met  with  daily 
showers,  and  on  some  days  the  rain  was  heavy.  He  parti- 
cularly remarks  that  at  Nassick,  where  the  epidemic  was 
raging  with  great  violence,  the  weather  was  raw  and  wet  dur- 
ing his  stay  there. 

In  the  same  work,  Mr.  Craw  observes: — **  I  had  two  or 
three  hundred  cases  of  cholera  in  the  last  rains  (1817)  at 
Caranja*'  (near  Bombay). 

The  epidemic  appeared  and  prevailed  in  its  greatest  vio- 
lence at  Bombay  in  the  latter  part  of  August.  Mr.  Jukes, 
who  was  stationed  at  Tannah,  on  the  island  of  Salsette,  and 
about  twenty  miles  from  the  town  of  Bombay,  in  a  letter  to 
the  Medical  Board  observes : — "  In  order  to  afford  you  every 
information  in  my  power  I  will  just  add,  that  to  common  ob- 
servation there  has  been  nothing  very  particular  in  the  state 
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of  the  weather.  The  barometer  has  neither  been  particnlarly 
high  nor  low.  The  thermometer,  for  the  last  month,  has 
scarcely  ranged  more  than  from  7SP  to  82^,  and  many  days 
nearly  stationary  at  78°  or  79P.  Leslie's  hygrometer,  accord- 
ing to  the  days,  has  ranged  from  9P  to  20*".  The  fall  of  rain 
in  August  was  unusually  great ;  measured  by  Howard's  plu- 
viometer, we  had  upwards  of  forty-eight  inches*."  Some 
idea  may  be  formed  of  this  enormous  quantity  of  rain,  when 
it  is  recollected,  that  even  in  the  rainy  climate  of  Great  Bri^ 
tain,  not  more  than  thirty-two  inches,  on  the  average,  falls 
annually^.  The  Bombay  Gazette  of  September  30  like* 
wise  mentions,  that  thander-storms  of  unusual  violence  had 
occurred  there  of  late.  Accounts  from  Surat  and  Broach  j: 
also  lament  the  damage  done  there  by  the  **  unusual  fall  of 
rain"  in  August. 

The  Madras  Courier  of  September  8,  has  the  following 
paragraph:  ''  The  floods  still  continue  so  as  materially  to  im- 
pede our  inland  communications.  The  fall  of  rain  during  the 
last  two  months  at  the  Presidency,  has  been  unprecedented, 
and  yet  the  rain  continues  to  come  down  in  torrents.  Letters 
from  the  northward  which  we  have  received,  pathetically 
describe  the  damage  that  has  been  sustained  in  the  neigh- 
bourhood of  the  Godavery,  which  has  overflown  its  banks  to 
a  dreadful  extent,  carrying  ruin  and  destruction  to  villages, 
cattle,  and  the  revenue  for  miles  around.  On  the  opposite 
side  of  the  Peninsula,  where  much  alarm  had  been  excited 
by  the  long  and  unusual  drought,  for  the  season  of  the  year, 
which  has  prevailed,  the  periodical  rains  have  fallen  in  equal 
abundance,  and  have  occasioned  also  much  damage  by  the 
overflowing  of  the  rivers." 

A  letter,  dated  September  1818,  published  in  the  Asiatic 
Journal,  mentions : — *'  The  Ganges  has  risen  higher  this  sea-* 


*  Reports,  p.  113.      f  Robertson  on  the  Atmosphere,  vol.  i^  p.22L 
1  Indian  Hurkaru. 
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son  than  it  has  done  for  many  years,  and  it  is  more  like  a 
sea  than  a  river ;  there  are  hundreds  of  villages  completely 
inundated  and  deserted.''  It  is  also  mentioned  that  uncom- 
monly high  tides  in  the  Hoogly  occurred  in  August. 

I  have  been  personally  informed  by  an  intelligent  oflScer 
who  witnessed  the  different  attacks  of  the  epidemic  in  Bri- 
gadier General  Smithes  force,  at  Seroor  and  other  places,  tha* 
they  were  always  accompanied  by  a  cloudy,  overcast  stat* 
of  the  sky,  sudden  showers  composed  of  large  drops  of  rai 
resembling  those  of  a  thunder-storm,  atid  a  thick  *'  heav^ 
state  of  the  air,  giving  it  a  whitish  appearance ;  and  wh 
ever  the  weather  cleared  up  the  disease  disappeared, 
particularly  observed,  that  the  epidemic  was  iavariably 
ceded  and  accompanied  by  a  large  black  cloud  hanging 
the  place;  and  added,  that  this   had  been  universal!' 
marked,   and  that  ttie   appearance   had   even  receive 
name  of  the  cholera  cloud*    All  these  remarks  were 
without  any  questions  or  suggestions  from  me  which 
influence  their  tendency  "*« 

Mr.  Peyton  reports  to  th^  Medical  Board  of  Madr 
the  rains  had  fallen  very  heavily  between  the  7tb  and 
August;  and  that  during  this  time  the  cholera  hr 


*  The  coinddence  between  thes^  observations  and  the  #ol 
|rarding  the  sweating  sickness,  is  very  striking: — ''Gains 
has  observed  that  some  thick  clouds,  and  stinking  unwho 
brought  by  the  wind  from  the  county  of  Salop,  spread  t 
disease  over  aU  England.    For  from  its  first  origin,  both 
Borne  smell  preceded  the  distemper,  and  a  black  cloud  wa^ 
from  place  to  place,  as  it  were  at  the  pleasure  of  the  ^ 
j^tilential  disorder  was  observed  to  follow  exactly  tl 
doud.'* — Suneten^s  CWaiatf,  vol.  x^,  p.  21. 

Van  Swieten  quotes  an  author^  who  alleges  that  he 
served  a  similar  phenomenon  "  over  a  town  which  Wi 
count  of  the  plague,  and  that  both  the  inhabitants  an 
that  it  was  always  there.*'    He  likewise  quotes  sii 
from  others. 
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peared  among  the  troops  on  their  march  from  Jaulnah  to 
Akowla;  which  he  attribotes  to  the  men  being  exposed  to 
the  wet. 

The  disease  appeared  at  Hydrabad  about  the  beginning 
of  August  I  have  not  met  any  particular  account  of  the 
state  of  the  weather  at  the  time,  but  it  is  incidentally  men- 
tioned that  heavy  rains  occurred  there  about  the  17th. 

It  appeared  in  Brigadier  General  Pritzler  s  force  at 
Hoobly  about  the  middle  of  August ;  and  Mr.  Scarman,  the 
staff  surgeon  to  the  force,  reports: — '' The  disorder  has  ap- 
peared in  camp  while  a  strong  wind  prevailed  from  the  south- 
west, with  heavy  clouds  and  rain."  I  am  well  informed  by 
eye-witnesses,  that  excesnve  quantities  of  rain  fell  daring 
nearly  the  whole  of  its  prevalence  on  that  occasion. 

The  disease  prevailed  at  Hurryhur  from  the  ISth  to  the 
24th  of  September ;  and  it  is  reported  officially  by  an  officer 
stationed  there,  that  the  weather,  at  the  lime,  was  **  damp 
and  misty."  I  have  lately  met  this  gentleman.  Captain  Wil- 
lows; who  informs  me,  that  much  drizzling  rain  occurred 
daring  the  time  that  the  disease  prevailed,  and  that  the  wea- 
ther suddenly  became  very  bright  and  clear  when  it  disap- 
peared. He  also  mentions,  that  an  inundation  of  ihe  Tom- 
boodra  at  Hurryhur  iock  place  in  the  south-west  monsoon  of 
1818,  such  as  the  oldest  inhabitant  of  the  place  did  not  re- 
member, and  swept  away  an  angle  of  the  fort. 

It  appeared  at  Bellary  about  the  middle  of  September^ 
The  weather  during  its  prevalence  was  extremely  unsettled^ 
tisnally  cloudy,  squally,  damp,  and  rainy,  but  occasionally 
clearing  up  suddenly,  and  as  suddenly  presenting  again  the 
former  appearances^ 

The  disorder  appeared  for  the  first  time  in  H.  M.  34th  re-^ 
giment  (excepting  one  case)  on  the  21st  of  September,  and 
committed  dreadful  ravages  before  night.  It  is  therefore  evi- 
dently of  the  highest  importance  to  ascertain  the  state  of  the 
atmosphere  on  that  memorable  day.  Mr.  Allardyce,  the  sur-r 
geon  of  the  regiment,  reports  to  the  Medical  Board  :-^^'  Dui"^ 
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ing  the  whole  of  the  day  of  the  31st,  the  weather  was  uo- 
usaally  close  aiid  excessively  oppressive,  with  a  clear  sun. 
At  10  P.  M.  we  had  a  violent  thunder-storm,  with  two  hoars 
incessant  and  heavy  rain.  It  rained  again  heavily  the  whole 
night  of  the  22d.  The  23d  was  hot  and  close,  but  no  rain 
fell  at  our  camp  on  that  day>  though  a  considerable  quantity 
fell  all  round  us.  It  rained  again  on  the  morning  of  the  24th, 
and  very  heavily  the  whole  of  that  night."  On  the  26th  the 
disease  abated  remarkably,  and  in  three  days,  more  entirely 
disappeared.  I  am  not  particularly  informed  of  the  state  of 
.  the  weather  after  the  24th,  but  it  is  generally  mentioned  that 
'« it  became  fine  when  the  disease  disappeared." 

H.  M.  69th  regiment  sufiered  severely  from  the  epidemic 
on  their  march  from  Bangalore  to  Cannanore  in  October; 
and  met  with  excessive  quantities  of  rain  at  the  time,  which 
was  such  as  to  oblige  them  to  halt  for  many  days.  The  sur- 
geon of  the  corps  reports  (25th  of  October),  ''  the  weather  has 
been  most  severe  during  the  whole  march,  and  for  the  last 
thirty  hours  the  rain  has  fallen  in  torrents,  and  almost  with- 
out intiermission."  The  disorder  was  prevailing  at  this  time 
with  great  severity. 

On  the  16th  of  October  the  disease  broke  out  very  sad* 
denly  and  with  great  violence^  in  a  detachment  under  my 
charge,  near  Bellary>  in  the  nighty  and  in  the  midst  of  a  vio'- 
lent  thunder-storm,  with  heavy  and  continued  rain. 

Mr.  Duncan  reports  from  Arcot : — **  This  dreadful  malady, 
which  appeared  in  the  depot  on  the  14th  of  October,  brok^ 
out  on  the  same  day  that  the  wind  changed  to  the  monsoon 
quarter,  the  north-east.  The  weather  was  variable,  with  sud* 
den  squalls  of  wind  and  torrents  of  rain ;  the  sun  very  seldom 
made  its  appearaAce>  and  there  was  a  peculiar  chilly  sensa- 
tion from  the  atmosphere,  although  the  thermometer  did  not 
fall  lower  than  74''  in  the  middle  of  the  day.  No  abatement 
of  the  disease  took  place  till  the  23d,  the  day  following  a 
dreadful  gale  of  wind  accompanied  with  rain,  which  blew  from 
the  south-west." 
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A  severe  attack  of  the  epidemic  was  experienced  at  Colar 
in  Mysore,  in  October ;  and  on  inquiry  of  the  Cutwal,  or 
police  officer  there,  I  was  informed  that  it  was  accompanied 
by  great  ^quantities  of  rain,  during  eight  days  which  it  lasted ; 
and  that  the  weather  became  fine  when  it  disappeared. 

Mr.  Searle  reports  (November  29),  from  Manantoddy  in 
Wynaad  :•— "  It  gives  me  great  pleasure  to  inform  you,  that 
the  epidemic  cholera,  which  paid  us  a  short  visit  of  about  six 
days,  has  quite  left  the  district  The  first  case  which  oc« 
curred  here  was  a  sepoy,  who  was  attacked  on  the  road,  on 
the  11th  of  October.  No  other  case  occurred  till  the  16th ; 
which  was  a  most  wretchedly  comfortless,  cloudy  day;  a 
strong  easterly  cold  wind  blew  the  whole  of  the  twenty-four 
hours,  and  the  five  succeeding  days.  The  weather  remained 
in  the  same  state  during  these  six  days.  ]  t  cleared  up  on 
the  22d,  and  since  then  it  has  been  fine,  with  the  exception 
of  a  day  or  two,  when  we  had  a  mild  fail  of  rain."  The  dis- 
ease seems  to  have  disappeared  entirely  on  the  22d*. 

On  the  first  appearance  of  the  disease  at  Madras, 
Mr.  White  (then  superintending  surgeon  of  the  Presidency) 
reports  to  the  Medical  Board :  "  Considering  the  low  and 
swampy  parts  of  the  town  where  most  persons  reside  who 
have  been  attacked  with  it,  I  am  inclined  to  attribute  it  more 
to  local  causes,  from  the  great  quantity  of  rain  which  has 
fallen,  than  to  any  poisonous  state  of  the  atmosphere." 

Mr.  Mackenzie,  surgeon  to  the  Governor's  Body  Guard, 
observes,  in  a  report  to  the  Board  (13th  of  October): — **  It  is 
a  question  (notwithstanding  the  protracted  prevalence  of  the 
epidemic  in  various  parts  of  India)  as  yet  undetermined,  what 

*  Since  the  above  was  written,  t  have  conversed  with  Mr.  Searle  on 
the  subject ;  and  he  informs  me,  that  "  the  weather,  during  the  whole 
of  the  biz  days  in  which  the  disease  prevailed,  was  dark  and  overcast, 
and  extremely  dispiriting  and  oppressive  to  the  feelings ;  and  that  at 
the  conclusion  of  that  period  a  considerable  fall  of  rain  took  place,  after 
which  the  atmosphere  became  clear,  bright,  and  exhilarating,  and  the 
disease  disappeared." 

N 
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its  predisposing  causes  are.  Various  opinions  haye  been 
given,  but  all  of  them  admit  of  unanswerable  objections. 
That,  however,  some  peculiar  state  of  the  atmosphere  has 
influence,  as  an  exciting  cause,  is  generally  admitted.  In 
this  part  of  the  country  one  circumstance  has  struck  all  classes 
of  people — the  very  great  change  in  the  state  of  the  weather 
which  has  marked  the  present  year.  From  June  to  October, 
tiiirty  inches  of  rain  are  stated  from  good  authority  to  have 
fallen,  when  during  the  same  period  in  former  years  from 
three  to  five  inches  have  been  the  average  qumtity.  Added 
to  this  material  change  in  the  seasons,  the  atmosphere  has, 
during  the  same  time,  been  charged  in  a  greater  or  less  de- 
gree with  electric  fluid,  and  thunder-storms  have  succeeded 
each  other  almost  in  nightly  succession.  The  thermometer 
has  shown,  during  the  year,  a  greater  alteration  in  heat  and 
cold  than  has  been  known  for  a  long  time.'' 

On  the  24th  of  October,  when  ike  epidemic  was  at  its 
height  at  Madras,  a  hurricane,  unprecedented  in  violence  for 
many  years  back,  occurred  there,  which  did  great  damage  to 
the  shipping  in  the  Bay,  and  was  felt,  within  a  few  hours  <^ 
the  same  time,  in  many  other  parts  of  the  Peninsula.  After 
this  event  the  weather  at  Madras  cleared  up,  and  the  epide- 
mio  abated.  *'  The  weather  since  the  storm  has  been  un- 
commonly fine  for  the  season — ^latteriy  resembling  that  after 
the  monsoon.  Thif  is  a  most  gratifying  circumstance,  both 
on  account  of  the  shipping  as  well  as  its  having  afforded  an 
opportunity  for  repairing  much  of  the  damage  done  on  shore. 
Hopes  were  entertained  that  the  change  in  the  atmosphere 
produced  by  this  visitation  would  have  favourable  effects  with 
regard  to  the  epidemic ;  these  hopes  appeared  to  have  been 
realised ;  as  we  are  happy  to  find,  that  in  parts  of  Madras 
where  there  were  numerous  cases  ten  days  ago,  there  are 
scarcely  any;  and  that  this  favourable  change  has  taken 
place  in  consequence  of  the  alteration  in  the  atmosphere  pro- 
duced by  the  storm,  is  no  unfair  conclusion  *.'' 

*  Madras  Government  Gazette,  November  6, 1818. 
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Tke  Madras  Courier  of  the  10th  of  Noveinber  states : — 
*'  The  weather  for  the  last  week  has  been  unusually  mild 
and  beautiful,  aud  the  sky  perfectly  serene.  The  cholera  is 
fast  disappearing.*'  These  faots  cmncide  with  those  which 
were  observed  at  Arcot ;  for  there  a  violent  storm  occurred 
when  the  epidemic  was  at  its  height,  and  inunediataly  pre- 
ceded its  abatement. 

A  letter  from  Camp  in  Bajapootaaa  (80th  of  October)  has 
the  following  paragraph : — "  The  rains  are  at  last  over,  and 
we  have  every  appearance  of  an  early  cold  weaAer  tfai^  year. 
The  chol^a,  which  has  been  raging  in  our  camp,  has  now 
left  us*.** 

The  disease  prevmled  at  Ganjam,  as  I  am  well  informed, 
during  the  nuns  in  Ifovember ;  indeed  in  this  month,  in  which 
the  Borthrwest  monsoon  is  usually  at  its  height,  the  epidemic 
appears  to  have  prevailed  generally  over  the  whole  of  the  dis* 
Uiicts  that  are  subject  jto  that  monsootn ;  and  particdariy  the 
sovAh-eaatern  parts  of  the  Peninsula. 

The  Madras  Courier  of  December  22,  says : — **  We  are 
concerned  to  learn,  that  the  spasmodic  cholera  has  made  its 
appearance  in  various  parts  of  the  provinces  of  Tanjore, 
Tiriclunopoly,  Madura,  and  Coimbatoref .  We  are  also  in- 
formed, that  a  gecand  inundation  of  the  Canvery  has  deluged 
part  of  the  provinoe  of  Tanjore.  We  believe  the  Cauvery 
was  never  kuQwn  to  ri^  so  high  at  thb  season  of  the  year." 
The  same  paper  meptions  unusually  stormy  weather  for  some 
time  previous,  in  the  Bay  of  Bengal,  and  to  the  eastward. 
An  inundation  of  the  province  of  Guntoor,  firom  the  overiow- 
ing  of  the  Kistna  in  the  south-west  monsoon  of  1818, — the 
very  time  when  that  proyince  was  overrun  by  the  epidemic*— 
IB  likewise  recorded  j:. 

Mr.  Henderson,  medical  officer  at  Negapatam,  reports  the 
appearance  of  the  ejHdemic  in  that  neigbbonrhood  in  Novem* 

*  Asiatic  Journal. 

t  The  disease  overspread  these  provinces  in  November. 

X  Calcutta  Journal. 

N  2 
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ber ;  and  states  that  they  experienced  a  coDtinuance  of  damp 
and  rainy  weather  at  the  time. 

Mr.  Sladen  likewise  reports  from  Salem,  that  the  disease 
appeared  and  prevailed  there  in  cold,  cloudy,  and  rainy  wea- 
ther, in  November. 

The  Calcntta  Journal  of  December  8,  mentions: — ''The 
epidemic  has  attacked  with  considerable  violence  the  troops 
in  the  Deccan,  which  were  on  their  march.  This  was  attri- 
buted in  a  great  measure  to  several  days  of  severe  rain,  and 
consequent  exposure  of  the  men  on  the  damp  ground.  Since 
the  weather  had  cleared  up,  the  disease  was  becoming  much 
milder  and  much  less  frequent  in  its  appearance.** 

The  editor  of  the  Madras  Goverment  Gazette  (astronomer 
at  Madras)  informs  us,  that  **  the  actual  fall  of  rain  there 
from  June  to  December  1818,  has  been  seventy-six  inches ; 
which,  with  one  exception,  greatly  exceeds  the  annual  fall 
during  the  last  twenty-seven  years.  The  greatest  annual  fall 
which  we  have  seen  on  record  is  eighty-one  inches  (in  1791); 
whilst  the  average  fall  since  1791  does  not  exceed  forty-eight, 
and  latterly  it  has  been  some  inches  less." 

During  the  ensuing  fine  season  of  three  or  four  months, 
the  epidemic  appears  to  have  been  extremely  rare ;  and  the 
next  attack  of  it  which  I  have  to  record  evinces  its  connec- 
tion with  disturbed  states  of  the  atmosphere,  still  more 
strongly*  if  possible,  than  any  of  the  preceding.  It  occurred 
in  a  part  of  the  84th  regiment  under  my  charge,  whilst 
marching  in  the  southern  Mabratta  territory.  The  weather 
in  that  part  of  the  country,  for  the  preceding  four  months, 
had  been  uninterruptedly  serene ;  for  during  the  whole  of  this 
time  I  had  not  (to  the  best  of  my  recollection  at  the  time) 
witnessed  a  single  shower  of  rain,  or  a  cloudy  day,  and  cer- 
tainly not  more  than  two  cases  of  cholera.  On  the  forenoon 
of  the  14th  of  March  1819,  the  first  case  of  this  attack  oc- 
curred, and  was  followed  by  others  in  the  evening ;  in  the 
afternoon  of  the  same  day  the  sky  became  obscured  with 
thick  black  clouds,  and  in  the  evening  a  considerable  quan- 
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tity  of  rain>  thunder,  and  lightning  occurred.  During  a  con- 
tinuance of  the  same  kind  of  weather  for  the  next  two  days, 
numerous  cases  occurred;  the  fourth  day  was  fine»  with  a 
steady  strong  breeze,  but  still  cloudy  about  the  horizon ;  and 
on  this  day  the  epidemic  ceased. 

About  a  mouth  afterwards  General  Pritzler^s  force  suffered 
another  very  severe  attack  at  Gudduck ;  and  I  am  informed 
by  several  persons  who  witnessed  it,  that  the  weather  during 
its  prevalence  was  very  cloudy  and  cool,  the  air  moist,  **  as 
in  the  monsoon :"  certainly  very  unusual  occurrences  in  the 
middle  of  the  hot  and  dry  season,  as  this  was.  Thunder- 
storms are  also  stated  to  have  occurred  in  the  evenings. 

The  following  is  an  extract  from  a  letter  dated  Meerut, 
21st  of  August,  1819,  and  published  in  the  weekly  papers. 
"  Heavy  rain  has  fallen  since  the  17th,  before  which  the 
weather  was  very  disagreeable.  The  cholera  is,  I  am  sorry 
to  say,  making  terrible  havoc  among  the  King's  14th ;  within 
the  last  week  that  corps  has  lost  nearly  thirty  men.  We 
thought  the  change  in  the  weather  had  lessened  the  violence 
of  the  disease  on  the  19th,  but  yesterday  it  was  as  fatal  as 
ever.''  Another  letter  mentions  that  thb  was  the  netting  in 
of  the  rains  at  that  place. 

The  Oriental  Star  of  July  10,  remarks:  "  The  commence- 
ment of  the  rains  in  the  upper  provinces  (of  Bengal)  has  been 
accompanied  by  storms  of  more  than  usual  violence ;  indeed 
the  whole  of  this  quarter  of  the  globe  appears  to  have  been 
for  some  months  past  subject  to  the  most  severe  and  heavy 
tempests*." 

*  The  following  are  brief  descriptions  of  two  of  these  storms.  These 
awful  visitatioDs  of  nature  acquire  additional  horrors  from  the  reflec- 
tion that  they  are  closely  connected  with  another  dcourge,  compared  to 
which  they  themselves  are  almost  harmless. 

''A  letter  dated  Kakadoo^  near  Cawnpore,  the  16th  of  June,  and  pub^ 
lished  in  the  last  India  Gazette,  gives  an  account  of  a  dreadful  hurricane 
which  occurred  at  that  place  on  the  preceding  day. 

"  *  Yesterday  afternoon,  about  four  o'clock,  as  we  were  all  sitting  at 
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A  similar  general  remark  ocears  in  the  Calcutta  JoBrnal, 
November,  1818.  **  Penang. — ^The  latest  papers  from  this 
quarter  speak  of  very  boisterous  weather,  almost  equal  to 
that  which  has  been  recently  experienced  at  Madras  and 
Ceylon.  The  whole  of  the  globe  seems  io  have  been  visited 
by  unusual  convulsions  of  the  elements  in  different  quarters ; 
since  we  hear  from  Europe,  Asia,  Africa,  and  Amerioa,  of 

dinner,  it  chanf^ed  suddenly  from  the  most  brilliant  sky  to  an  awful 
gloom,  almost  amounting  to  darkness :  it  was  then  perfectly  calm  :  but 
ten  minutes  had  not  elapsed,  ere  a  tremendous  hurricane  of  wind  arose. 
In  the  space  of  half  an  hour,  every  door  and  window  in  the  Bungalow 
was  burst  open,  and  shattered  to  atoms ;  the  roof  was  torn  off,  and  we 
were  all  obliged  to  take  shelter  in  the  cook-room,  which  fortunately  was 
a  pucka-roofed  building,  where  we  remained  till  this  awful  visitation 
of  nature  had  subsided,  when  the  scene  around  us  was  truly  lamentable. 
The  river  was  covered  with  wrecks  of  cotton  and  other  boats,  which 
were  all  entirely  lost,  and  sorry  am  I  to  add,  that  most  of  the  dandies 
aboard  perished.  At  our  ghaut,  out  of  nineteen  boats  lying  there,  three 
only  were  saved.' — Calcutta  Government  Gazette,  July  2,  1818. 

Extract  of  a  letter  from  Gurrawarrah,  dated  18th  July,  1819. 

"  We  have  had  at  this  place  a  very  violent  storm,  which  commenced 
a  little  before  six  o'clock,  on  the  evening  of  the  1 7th  instant,  and  was  the 
most  tremendous  that  I  have  ever  witnessed,  accompanied  with  thunder 
and  lightning.  Lieutenant  H.,  2d  battalion  27th  N.  I.  was  struck  by 
the  lightning  and  knocked  down,  and  also  a  servant  who  was  standing 
behind  him,  but  not  hurt.  His  Bungalow  was  burnt  to  the  ground. 
At  the  same  time  one  of  the  kotes  of  the  2d  battalion  15th  N.  I.  was 
also  on  fire;  the  kote  Havildar  killed  on  the  spot,  as  also  a  Behishtee 
who  was  coming  from  the  Bazaar.  The  rain  and  hail  came  down 
shortly  afterwards  in  torrents,  but  fortunately  not  attended  with  much 
wind,  otherwise  some  other  Bungalows  might  have  suffered  from  the 
spreading  of  the  flames.  At  about  half  past  seven  o'clock  all  was 
quiet  until  nine  o'clock,  when  the  storm  recommenced^  and  it  rained 
and  blew  incessantly  till  nearly  midnight,  with  thunder  and  lightnings 
though  not  so  violent  as  before.  It  then  cleared  up,  and  no  farther 
damage  was  done  to  the  cantonments.  Report  says  that  twelve  men 
were  killed  on  the  same  evening  at  Singapore,  and  four  at  Nursingpore^ 
the  former  of  whieh  places  is  about  four  miles  from  this,  and  the  latter 
close  to  us.  I  am  also  sorry  to  say  that  a  sipahee  of  the  2d 
27th  N.  I.  was  drowned  in  the  nullah  this  morning." 
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earthquakes,  innndationSy  and  tempests,  that  have  extended 
(heir  destructive  ravages  equally  by  sea  and  land." 

A  letter  dated  Umruttee,  September  1,  mentions :  "  We 
have  had  a  very  severe,  visitation  of  the  cholera  during  the 
heavy  rains  and  winds  from  the  south-west* :  but  it  is  rather 
remarkable,  that  when  the  wind  comes  round  and  blows  from 
the  north-west  and  northerly,  there  appear  few  or  no  cases 
during  these  days ;  and  latterly  we  have  had  only  perhaps 
one  or  two  cases  in  a  week,  and  are  in  hopes  the  weather  will 
clear  up,  as  we  have  a  respite  of  rain  since  the  28th.^ 

It  has  already  been  remarked,  that  the  epidemic  appeared 
at  Arcot  on  the  very  day  that  the  north-east  monsoon  of  1818 
set  in.  In  the  present  year  (1819)  that  place  has  exhibited 
another  proof,  equally  strong,  of  the  connection  between  the 
disease  and  the  rainy  seasons.  During  all  the  early  and 
middle  parts  of  the  year,  Arcot  suffisred  but  in  a  very  slight 
degree  from  the  disease,  but  on  the  appearance  of  the  rains 
in  the  end  of  October  and  beginning  of  November,  it  expe- 
rienced a  very  severe  attack.  The  quantity  of  rain  which  fell 
at  the  time  is  described  as  unusually  gpreat.  The  weather  for 
some  days  previous  was  extremely  close  and  sultry. 

A  paragraph  in  the  Asiatic  Mirror  of  the  15th  of  June  states: 
"  The  monsoon  appears  to  have  set  in  with  peculiar  violence 
at  the  head  of  the  bay,  several  outward-bound  vessels  havipg 
been  obliged  to  return  with  considerable  damage.  Much 
sickness  is  said  to  prevail  among  the  ships  in  the  river ;  but 
whether  the  disorder  be  of  that  kind  which  is  usually  called 
the  cholera  morbus,  or  some  other,  we  are  not  furnished  with 
the  means  of  ascertmning."  Other  paragraphs  state  that  the 
epidemic  was  raging  with  peculiar  violence  at  Dinapore  (in 
Bengal)  on  the  18th  of  June,  and  in  vessels  on  the  Hoogly 
on  the  32d. 

In  July,  September,  and  October,  1819,  I  have  witnessed 
a  considerable  number  of  cases  of  the  disease  at  various  places; 

*  Th«t  is,  the  monsoon  quarter. 
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and  always  in  moist»  cloudy,  rainy,  and  disturbed  states  of  the 
atmosphere. 

A  letter  from  Moorshedabad,  dated  20th  November,  states, 
*'  During  the  evening  and  greater  part  of  the  14th,  we  had 
heavy  rains,  and  the  16th  was  showery ;  since  which  the  wea- 
ther has  been  variable.  The  cholera  morbus  is  making  dread* 
ful  ravages  in  the  city  and  its  vicinity'*." 

If  to  this  mass  of  positive  evidence  be  added  the  negative 
proof,  that  in  all  my  experience,  and  in  all  the  researches 
which  I  have  made  into  this  part  of  the  subject,  I  have  not 
met  with  a  single  instance  in  which  the  disease  is  found  or 
stated  to  have  appeared  in  the  serene  and  settled  weather 
which  usually  occupies  so  large  a  portion  of  the  year  in  India, 
to  such  an  extent  as  to  be  termed  epidemical,  surely  its  con- 
nection with  the  opposite  states  of  the  atmosphere  cannot 
longer  remain  in  the  smallest  degree  doubtful  f. 

*  Calcutta  Journal. 

t  Since  the  above  wa8  written,  I  have  met  with  two  more  accounts  of 
the  weather  daring  the  [prevalence  of  the  disease.  A  letter,  which  ap- 
pears to  have  been  written  in  the  autumn  of  1817,  mentions :  "  The 
rains  have  been  exceedingly  heavy  hereabouts,  and  the  inundation  un- 
usually high  this  year.  I  believe  the  town  of  Nattore,  in  the  coarse  of 
last  m  on  thy  was  nearly  under  water,  and  soon  afterwards  we  had  very 
hot  weather.  A  hot  moist  atmosphere  and  the  immoderate  use  of 
sable  fish  appear  to  me  to  be  the  principal  causes  of  the  disease.'*  A 
former  part  of  the  letter  describes  the  severe  prevalence  of  the  disease 
in  the  neighbourhood.  The  epidemic  showed  itself  at  Chuprah,  on  the 
Bengal  Establishment,  on  the  Idth  September,  1817;  and  a  letter  dated 
the  22d  of  that  month  informs  us,  that  the  weather,  for  a  month  pre- 
vious to  the  latter  date,  had  been  excessively  hot,  with  heavy  dews  at 
night,  but  without  a  drop  of  rain ;  another  of  the  2dd,  however,  men- 
tions a  shower.  It  is  added,  that  ''  the  disease  having  shown  itself  at 
Chuprah  after  excessive  drought,  and  Bengal  in  the  midst  of  continued 
rains,  sets  at  defiance  all  theories  resting  on  the  state  of  moisture  or 
dryness  of  the  atmosphere." — Asiatic  Jfrnrnal,  May,  1818. 

It  appears,  therefore,  that  the  disease  had  prevailed  there  nine  days 
without  rain ;  but  this  evidence  is  not  conclusive,  until  it  shall  be  shown 
that  heavy  clouds  and  other  indications  of  impending  nun  were  not 
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The  obsenratioDs  on  the  state  of  the  atmosphere  in  former 
appearances  of  this  epidemic  lead  to  the  same  conclusion. 

Mr.  Curtis  observes,  that  the  weather,  during  the  attack 
which  he  witnessed  in  1782,  was  '*  rough  and  blustery." 

The  epidemic  appeared  at  Arcot  in  September  1787 ;  that 
is,  shortly  before  the  setting  in  of  the  monsoon''^.  Mr.  Duffin 
reports,  that  "  a  moist  and  warm  atmosphere  proTailed  there 
ail  the  month  of  September  in  the  day  time ;  and  thick  fogs, 
with  pntrid  exhalations  from  the  filth  which  shamefully 
abounds  at  Arcot,  arose  every  evening,  attended  towards 
morning  with  cold,  heavy  dews."  Mr.  Davies  also  attributes 
the  disease  to  the  extraordinary  seasons,  and  adds,  '*  we  have 
every  reason  to  wish  for  the  setting  in  of  the  rains,  which 
alone  can  relieve  us  from  the  noxious  miasmata." 

Mr.  Corbyn  describes  an  epidemical  attack  of  this  disease 
which  be  witnessed  among  the  lascars  on  board  an  Indiaman 
in  the  passage  from  England  to  the  Cape  of  Good  Hope  in 
1814 ;  and  ascribes  it  to  "  severe  and  tempestuous  weather 
in  the  Bay  of  Biscay  and  at  the  Madeira  Islands,  with  conti- 
nual showers  of  rain  and  violent  hail."  It  is  very  remarkable 
that  it  occurred  in  January,  and  in  intensely  cold  weatherf  • 

In  "  Porter*s  Journal  of  a  Cruize  in  the  Pacific,"  an  ac* 
count  is  given  of  a  remarkable  epidemical  attack  of  this  dis- 
ease, occurring  on  board  his  vessel  at  sea  near  the  Brazils. 
For  some  time  previous  the  weather  had  been  very  fine,  but 
'*  from  the  19th  to  the  26th  (January,  1813)  it  was  squally 
with  heavy  rains.  The  whole  of  the  26th  we  had  fresh  gales. 
On  the  27th  the  wind  shifted  to  the  east,  with  a  heavy  head- 

preRent ;  and  that  a  heavy  fall  did  not  immediately  follow,  and  that 
before  the  cessation  of  the  epidemic,  agreeable  to  experience  in  other 
instances. 

*  This  month,  in  the  Camatic,  is  characterized  by  gresLi  irregularity 
in  the  winds  and  weather ;  being  a  sort  of  interregnum  between  the 
south-west  and  north-east  monsoon  winds ;  or  the  change  of  the  mon- 
soons.   It  is  usually  sultry  and  showery. 

t  "  Treatise  on  the  Epidemic." 


186         OP   THB   MBTBOROL06IOAL   OOGURRBNGBS 

sea.  An  alamiiiig  disease  now  made  its  appearance  among 
the  crew ;  ten  or  fifteen  of  them  were  saddenly  attacked  wifk 
violent  pains  and  cholera  morbus."  They  all  recovered. 
The  various  speculations  that  are  entered  into  regarding  its 
canse,  as  lead  in  the  mm,  fruit,  and  sadden  change  from  fresh 
to  salt  provisions,  only  show  that  it  was  unknown. 

Mr.  Robertson,  in  a  report  of  the  diseases  of  Edinburgh, 
for  August,  1808  (already  quoted),  observes,  that  in  that  part 
of  the  world  they  are  usually  visited,  in  the  beginning  of 
August,  by  heavy  falls  of  rain,  known  to  the  inhabitants  by 
the  name  of  Lammas  Flood ;  and  that,  in  the  year  alluded  to, 
they  had  lasted  longer  than  usual.  He  likewise  informs  us 
that  diarrhoea  and  cholera  had  been  extremely  prevalent  dur* 
ing  the  month. 

It  is  well  known  that  cholera  prevails  particularly  in  the 
month  of  August  in  England.  Sydenham  asserts  that  it 
appears  in  that  month  as  regularly  as  swallows  attend  summer. 
Thunder-storms  and  heavy  showers  (in  some  degree  re- 
sembling those  of  India)  are  certainly  more  common  in 
autumn  in  England,  than  at  other  seasons  of  the  year. 

States  of  the  atmosphere  similar  to  those  which  have  been 
described,  are  constantly  observed  to  depress  the  spirits,  or 
in  some  degree  to  disorder  the  frame  in  various  ways ;  and 
these  effects  have  been  more  or  less  felt  by  almost  all  persons 
who  have  been  present  at  the  more  severe  attacks  of  the  epi- 
demic* During  the  visitation  experienced  by  the  34th  regi- 
ment, few  of  the  oflkers  were  attacked  by  the  disease,  but 
nearly  the  whole  of  them  felt  the  effects  of  the  morbific  cause 
which  was  acting  on  their  frames— depression  of  spirits  and 
uncomfortable  feelings,  deUlity,  want  of  appetite,  nausea, 
slight  disorders  of  the  bowels,  and  various  other  ailments 
were  universally  complained  of.  In  both  the  attacks  in 
General  Pritzler^s  force,  the  same  occurrences  were  observed, 
and  expressed ^in  nearly  the  same  words,-—''  every  one  was 
complaining.''  In  General  Smith's  force  similar  observa- 
tions were  universally  made  ;  and  my  informant  assures  me. 
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that  tbe  eflbct  on  his  8|ririts  was  so  evident,  that  by  it  alone  he 
was  enabled  to  form  pretty  eorrect  presages  of  the  state  of 
the  epidemic.  Mr.  Craw  observes,  during  the  first  attack  at 
Seroor :  **  There  is  amongst  us  all  at  this  station  a  wonderful 
predisposition  to  disease;  some  are  affected  with  severe 
beadach,  pains  in  the  eyes,  rheumatism,  and  spasmodic  affee-* 
tions  of  the  neek,  loins,  and  I^;s ;  others  with  pains  at  the 
stomach,  nausea,  griping,  pains  or  twitches  in  the  abdominal 
muscles,  want  of  appetite,  and  irregularity  in  the  alvine  dis- 
charge ;  and  some  with  sudden  catchings  in  the  legs  whilst 
walking,  or  a  subsultus  tendinum  in  the  arms  and  fingers." 

Mr.  Davies  reports  from  Arcot,  during  the  attack  of  1787 : 
"  There  is  something  in  the  air  which  I  cannot  describe  the 
sensation  it  occasions,  in  the  evening  particulariy,  which  both 
officers  and  men,  indeed  every  one  in  the  place,  are  sensible 
of.  A  cold  damp  chill  pervades  the  whole  body,  and  a  list- 
lessness  aud  want  of  appetite  are  complained  of  by  all." 

Mr.  M'Cabe,  a  gentleman  whose  professional  abilities  and 
scientific  character  are  well  known,  has  pointed  out  to  me  a 
remarkable  connection  which  he  has  observed  between  the 
epidemic  and  tbe  state  of  the  winds  at  Madras.  In  order  to 
render  this  more  evident,  it  will  be  necessary  to  prenuse  a 
brief  account  of  tbe  usual  winds  and  seasons  on  the  Core* 
mandel  coast.  The  north-east  monsoon  commences  in  October* 
with  strong  and  constant  wind  from  that  quarter,  heavy  rain 
and  frequent  storms.  The  stormy  weather  and  ram  continue 
until  the  end  of  December,  when  clear  and  cool  weather  sets 
in,  with  the  wind  pretty  constant  and  moderate,  still  from  tbe 
north-east»  This  continues  all  January  and  February;  and 
these  months  are  extremely  pleasant  and  healthy.  All  March* 
April,  and  May,  the  prevailing  wind  is  the  south-east,  or 
along-short  wind.  This  wind  is  rather  moist  than  hot,  and 
is  found  extremely  disagreeable,  and  particulariy  enervating 
to  some   constitations  *•     It  is  extremely  disliked  by  the 

*  Reports  on  the  Epidemic  Fever  in  India,  p.  30. 
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natives,  who  find  it  produce  rheumatism  and  intermittent 
fever.  On  this  account  they  wish  for  the  setting  in  of  the 
westerly  hot  or  land  winds,  to  which  they  are  particularly 
attached.  They  generally  blow  from  the  south-west  or  west, 
all  the  early  part  of  the  day,  alternating  with  the  sea  breeze, 
which  occupies  great  part  of  the  remainder  of  the  twenty- 
four  hours.  They  are  very  dry,  and  frequently  so  hot  as  to 
raise  the  thermometer  several  degrees  on  its  being  exposed 
to  them ;  but  they  are  found  to  be  healthy,  and  in  the  opinion 
of  the  natives  are  extremely  so.  Notwithstanding  their  heat, 
they  are  employed  with  great  success  to  cool  liquids;  for 
their  extreme  dryness  produces  rapid  evaporation  from  the 
surface  of  the  porous  vessels  in  which  the  liquids  are  exposed 
to  them.  However  great  the  quantity  of  rain  which  may 
accompany  them,  they  are  found  to  prevent  that  dampness  of 
clothes  and  furniture  which  attends  rain  tinder  other  circum- 
stances *.  They  continue  all  June,  July,  and  August,  and 
are  attended  with  frequent  showers,  which  are  called  the  tail 


-J 


*  llie  writer  of  an  ingenious  article  on  the  climate  of  St.  Helena,  in  ^l 

a  magazine  which  was  formerly  published  at  Madras,  observes :  •—      '^  -^ .  j 
"During  the  prevalence  of  the  westerly  winds  of  the  coast  of  Coro-     "^^ 
mandel,  which  blow  with  such  force  and  constancy  from  May  till  Sep    ^V<_j 
tember,  overspreading  the  atmosphere  with  accumulations  of  cloud   4  .        '^ 
and  vapour  brought  from  the  western  ghauts  and  coast  of  Malabar,  tl  '  -^        '  ^«>' 
air  is  in  a  highly  parched  and  arid  state,  and  there  is  no  rain  excef  ^      '^  > 
during  the  intermission  of  these  winds.    At  this  period,  when  the  sn        ^<iVk 
breeze  sets  in  from  the  opposite  quarter,  its  first  effects  are  to  black    ^  ^i., , 
and  condense  the  clouds  and  vapours  and  convert  them  into  rain."  N-  ^ 

withstanding  the  apparent  dryness  of  these  winds,  it  is  probable,  as  t  ^  ^ 
author  supposes,  that  they  contain  a  great  quantity  of  water ;  for  fr  45^  J^^  k 
the  evaporating  quality  which  they  possess,  they  must  have  taken  •  i  j    ^^  i 
much  moisture  in  their  passage  over  the  peninsula ;  and  we  know  t .     f^^lj- 
water  frequently  exists  in  the  greatest  quantities  in  the  air  without//^f  /.    ^ 
solving  into  rain  or  producing  efifect  on  the  hygrometer,  until  s  ^^  a      ^^U 
change  induces  these  occurrences.    During  the  long  drought  in  ^^foJT^  ^e  < 
country,  it  is  evident  that  the  atmosphere  must  contain  immense  q"^     ^^( 
titles  of  water,  yet  we  see  no  signs  of  its  existence  until  the  mouf 
commence. 


^»i 
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menty  informed  me  that  he  was  attacked  with  fever  at  Ganjam, 
on  the  10th  of  Aprils  1815 ;  and  on  reference  I  find  the 
moon  was  at  change  on  the  preceding  night.  During  the 
ensiling  eight  months  it  continued  in  an  irregular  remittent 
and  intermittent  form,  and  always  returned  at  the  new  moon. 
For  the  whoh  of  the  next  two  years,  it  recurred  with  perfect 
and  surprising  regularity ;  for  he  had  a  single  paroxysm  every 
lunar  month,  and  that  invariably  on  the  day  of  the  new  moon. 
In  my  own  person  as  well  as  practice  I  have  observed 
many  similar  coincidences ;  and  in  short  it  appears,  that  when 
intermittent  fever  in  India  assumes  the  chronic  and  recurrent 
form,  at  least  in  persons  of  regular  habits,  its  returns  are 
almost  invariably  at  the  full  or  new  moon. 

But  although  the  sol-lunar  power  is  greater  in  tropical  than 
in  temperate  climates,  it  is  far  from  being  confined  to  the 
former.  Dr.  Mead  firmly  believed  in  the  general  agency  of 
this  influence,  and  his  observations  were  made  in  England. 
The  same  doctrine  is  held  by  Diemerbroek.  He  relutes,  that 
in  the  plague  of  1636,  ''  two  or  three  days  before  and  after 
the  new  and  full  moon  the  disease  was  more  violent ;  more 
persons  were  seised  at  these  times  than  at  others ;  and  those 
who  were  then  seized  almost  all  died  in  a  very  few  hours, 
nescio  qu&  virium  labefactume  oppressi.^*  The  evidence  of 
Rammazini  on  this  head  is  likewise  extremely  full  and  ex- 
plicit. During  the  prevalence  of  a  pestilential  fever  for 
three  whole  years  at  Modena,  he  observed  constantly,  that 
its  violence  was  much  greater  at  the  new  and  full  moon  (par- 
ticularly the  former)  than  at  other  periods ;  and  he  adds,  that 
this  was  a  matter  of  general  observation.  He  remarks  in 
particular,  that  at  the  time  of  an  eclipse,  a  great  part  of  the 
sick  had  died  at  the  very  hour  of  its  occurrence,  and  sudden 
deaths  had  occurred  in  persons  who  were  previously  in  health*. 
Mead  says  :^***  NuUns  dubito,  quin  si  ea,  que  de  vi  lunari 
dicta  sunt,  medicis  essent  cognita,  longe  plora  in  historiis 

*  Mead,  de  Imperio  Soils  ac  Lunas  in  corpora  humana,  64. 
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The  Staff  Surgeon  of  General  Pritzler's  force  reports 
(April  1819):  ''At  the  commencement  of  the  disease  a 
strong  easterly  wind  prevailed*  which  in  a  few  days  changed 
to  the  west*  after  which  period  the  admissions  were  fewer 
and  the  cases  mild^.'^ 

A  Calcutta  paper  of  May  1818  informs  us,  that  "  about  a 
f<Nrtingfat  before,  on  the  setting  in  .of  a  southerly  wind,  fifteen 
men  belonging  to  a  dockyard  in  Calcutta  were  suddenly 
afflicted  with  cholera  morbus,  and  ten  of  them  died.'^ 

Baron  Humboldt  has  remarked,  that  the  yellow  fever  pre- 
Yails  on  the  coast  of  Mexico  from  the  vernal  equinox  to  a 
Mttle  after  the  autamnal;  during  which  period  the  soath- 
easterly  winds  prevail;  «id  is  seldom  heard  of  during  the 
remainder  of  the  year,  which  is  accompanied  by  the  north 
winds.  He  adds,  that  since  the  year  1794  it  has  constantly 
appeared  when  the  north  wind  ceased  to  blow  *• 

The  author  of  "  Physiologie  d'Hippocrates  "  observes,  that 
epidemics  in  tropical  climates  are  frequently  produced  by 
sonth-east  winds. 

It  hasbeen  very  long  and  generally  remarked,  that  southerly 
and  easterly  winds  (particularly  the  former)  in  Europe  are 
found  to  be  moist^  disagreeable,  and  unhealthy ;  to  attend 


*  It  appears  from  the  following  observatioDS,  that  the  northerly 
winds  op  these  coasts  are  accompanied  with  fine  weather,  and  th( 
southerly  by  the  contrary,  "  At  Cartha^ifena,  from  December  to  April 
the  weather  is  fine  with  n(»rth*ea8t  winds,  or  hriios.    The  remainder  (     c . 
the  year  is  occupied  by  southerly  and  westerly  winds,  called  the  ve,     ^ 
daMes,"    *  •  *  "The  season  called  winter  extends  from  May  to  N     ^,; 
vember;  during  which  time  there  is  almost  a  constant  succession     ^^ 
nun  and  tempests ;  the  clouds  precipitating  the  rain  with  such  impetr     4  1 
sity  that  the  streets  have  the  appearance  of  rivers,  and  the  country     ^ 
an:oeean.''  ^ 

"  At  Panama  the  same  periodical  winds  prevail  as  at  Carthage    ^^ 
The  southerly  yrmds  are  attended  by  rain,  fogs,  and  storms  ;  but  dm    ^  | 
the  brisas  it  is  quite  the  contrary ;  the  air  is  so  serene  and  the  c    ^ 
so  clear  as  to  be  approached  With  confidence  and  safety.'' —  De  Ull    ^ 
Voyage,  vol.  i,  pages  41,  86,  122,  )60.  ^ 


OP  SOL-L»UNAR   INFLUBNGB.  207 

the  coincidenoes  which  they  exhibit  with  the  stutes  of  the 
moon  appear  completely  to  prove^  that  the  various  positions 
of  that  planet  have  a  marked  mfloence  in  producing  and  re- 
moving the  disease. 

I  will  now  proceed  to  detail  the  whole  of  the  dates  of  its 
appearance  and  decline  at  different  places,  which  I  have  ^- 
oertained  with  any  precision,  and  to  compare  them  with  the 
phases  of  the  moon.  And  I  beg  the  reader  to  believe,  that  I 
fcusider  the  suppression  of  any  instances  which  are  adverse 
to  the  opinion,  much  more  any  misrepresentation  of  facts,  as 
a  culpable  breach  of  that  confidence  which  every  writer  hopes 
to  gain  in  bis  integrity. 

The  lunar  revolution  takes  place  in  twenty-nine  days  twelya 
hours  nearly,  consequently  each  of  its  great  periods  of  full 
and  change  are  distant  from  each  other  about  half  that  time, 
and  the  quarters,  or  intermediate  periods,  are  distant  about 
seven  days  nine  hours  from  the  fu}l  and  change.  It  is  pre- 
sumed that  the  morbific  influence  is  greatest  about  the  full 
and  chiinge,  and  least  about  the  quarters.  It  will  therefore 
be  useful  to  divide  the  whole  lunation  into  four  periods, 


^s  in  the  accompanying  diagram,  with  the  new  and  full  in  the 
centres  of  two  of  them,  and  the  quarters  in  the  centres  of  the 
other  two ;  and  to  consider  the  two  former  (marked  by  black 
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In  the  four  monsooqi  months,  Jane»  July,  Augast,  and 
September,  the  mean  height  of  the  barometer  is  39.63.  In 
the  remaining  eight  months  it  is  29.94 ;  making  a  difference  ' 

of  nearly  one-third  of  an  inch  —  a  very  considerable  amount 
lipithin  the  tropics.  We  perceive,  also,  that  the  quantity  of 
rain  increases  very  nearly  in  proportion  to  the  depression  of 
the  mercury,  and  diminishes  nearly  in  proportion  to  the  eleva-  i 

tion   of  the   mercurv.     The   lowest   state   of  the   barometer  , 

(29.58),  iand  the  greatest  sinking  relative  to  the  preceding 
month  (.19),  occur  at  the  beginning  of  the  monsoon,  in  June,  ^ 

when  by  far  the  greatest  quanty  of  rain   has   fallen.     The 
highest  state  of  the  barometer  occurs  in  January,  when  no 
rain  fell.     The  greatest  rising  above  the  preceding  month 
(.15)  occurs  at  the  cessation  of  the  monsoon,  when  the  rain 
diminishes  from  11.7  to  1.1.      In  eleven  out  of  twelve  in- 
stances the  barometer  sinks  as  the  rain  increases,  and  rises  ' 
as  it  diminishes ;  in  only  one  instance  does  the  mercury  sink 
as  the  rain  diminishes ;  and  in  no  instance  does  the  rain  in-                i 
crease  without  a  correspondent  sinking  of  the  mercury.     It             '  i 
is  also  evident  that  the  depression  of  the  mercury  attending                i 
the  rain  amounts  to  a  very  considerable  sum.     The  mean 
height  of  the  three  most  rainy  months  taken  from  that  of    .     ^  « ; 
January,  leaves  .494,  or  about  half  an  inch.     Mr.  Golding-         *^  .., 
ham,  astronomer  at  Madras,  informs  us  *  that  the  variations       *  > 
of  the  barometer  there,  though  smaller,  are  not  less  con-      *  '^-.. 
stantly  attendant  on  changes  of  the  weather  than  in  Europe.    ^  '^:>  ^ 

These  facts  are  abundantly  sufficient  to  prove,  that  a  very  ^'  ii^  ^ 
remarkable  depression  of  the  barometer  accompanies  rain  in  ^^^ 
India ;  and  as  it  has  been  shown  that  the  epidemic  is  attended  "  '?:^  ^^^ 
by  rain,  the  inference  cannot  be  denied,  that  it  is  also  ^%»i ''^ 
attended  by  a  diminution  of  the  gravity  of  the  atmosphere.  ^*^  ^^ 
The  storms,  thick  clouds,  and  haziness  of  the  air,  whicb^^t^^^^ri 
have  so  frequently  been  found  to  attend  the  disease,  evident!;  ^(^.  '^  L 
lead  to  the  same  conclusion ;  for  there  are  no  facts  in  meteo^^T^^  n 

*  Government  Gazette,  October  1818.  ^  ^•'» 
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rology  more  fally  ascertained,  than  that  these  phenomena  are 
accompanied  by  a  low  barometer. 

The  great  predisposing  causes  of  all  epidemics  are  pro* 
bably  very  similar,  if  not  the  same ;  consequently  any  infor- 
mation which  is  to  be  derived  from  researches  into  the  causes 
of  these  diseases  will  be  in  some  degree  applicable  in  the 
present  instance ;  particularly  when  it  relates  to  other  Indian 
epidemics,  and  is  derived  from  the  most  authentic  sources. 

In  the  year  1811,  a  committee  of  medical  officers  high  in 
rank  was  selected  by  the  Government  of  Madras,  for  the 
purpose  of  inquiring  into  the  causes  of  an  epidemic  fever 
which  was  prevailing  to  a  very  great  extent  in  the  southern 
parts  of  the  peninsula.  These  gentlemen  visited  the  pro- 
vinces where  the  disease  had  its  principal  seat,  and  appear  to 
have  performed  their  task  with  the  utmost  zeal  and  ability. 
The  following  are  the  principal  results  of  their  researches,  as 
collected  from  their  published  reports  *. 

1.  The  disease  appeared  and  prevailed  extensively  in  the 
autumn  of  1809,  and  in  the  springs  of  1810  and  1811. 

2.  The  years  1804, 1805,  and  1807,  were  remarkable  over 
all  the  districts  where  the  fever  prevailed  for  dryness,  but 
they  were  very  healthy.  In  1808  much  more  rain  fell  in 
these  districts  than  in  the  preceding  years;  and  was  suc- 
ceeded by  uncommon  cold  winds  in  January  and  February 
1809.  The  monsoon  of  that  year  was  very  severe,  and  that 
of  1810  extremely  so,  completely  inundating  the  country  in 
many  parts.  The  months  of  February,  March,  and  April,  are 
said  to  be  **  proverbially  dry  on  the  Coromandel  coast,  but 
this  year  (1811)  exhibited  a  rare,  unnatural,  and  extraordinary 
variation,  by  heavy  rains,  accompanied  by  the  still  more  un- 
common phenomena  of  an  occasional  north-east  wind,  and 
much  thunder  and  lightning."  This  irregularity  of  the  sea- 
sons was,  in  general,  equally  remarkable  with  their  intempe- 

*  Black  and  Firbury,  1816.  Dr.  Whitelaw  Ainslie,  whose  name  is 
very  familiar  in  Indian  medical  literature,  was  the  president  of  the 
committee. 
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former  period  is  between  two  and  three  days  tefore  the  fait 
moon ;  the  latter  is  the  day  of  the  quarter^  and  of  its  abate- 
ment at  Seroor. 

It  appeared  at  Panwell  on  the  6th  of  August*,  four  days 
after  the  change. 

It  appeared  at  Bombay  f  on  the  14th  of  August,  two  days 
before  the  full  moon. 

The  staff  surgeon  of  General  Pritzler's  force  reports,  that 
it  had  made  its  appearance  among  the  followers  of  that  camp 
on  the  13th  of  August.  It  broke  out  with  great  violence 
among  the  troops  on  the  18th:  the  moon  was  full  on  the 
16th.  This  was  one  of  the  most  fatal  attacks  which  the 
troops  on  this  establishment  have  experienced.  It  com- 
menced and  prevailed  in  its  greatest  severity  at  the  same 
time  with  that  of  Bombay,  though  the  camp  was  at  a  dis- 
tance of  about  four  hundred  miles  from  that  place.  On  the 
14th  of  August,  likewise,  the  disease  first  appeared  at  On- 
gole,  which  was  about  the  same  distance  from  their  camp 
on  the  opposite  side  from  Bombay.  Many  similar  coinci- 
dences, which  it  is  unnecessary  to  point  out,  may  be  observed 
in  this  collection  of  instances ;  and  I  have  no  doubt  that  if 
suflBcient  inquiry  were  made,  almost  every  new  and  full  moon 
since  the  first  commencement  of  the  epidemic,  particularly  ia 
the  monsoon  seasons,  would  be  found  to  be  attended  by  many 
of  its  appearances  and  re-appearances  at  distant  places. 

Mr.  Selby  reports,  that  the  cholera  hospital  was  established 
at  Hydrabad  on  the  2d  of  August,  the  day  of  the  new 
moon. 

At  Narriankary,  a  large  village  about  half-way  betweeo 
Hoobly  and  Bellary,  I  ascertained  from  a  register,  that  the 
disease  had  appeared  there  on  the  1st  of  September^  the  day 
after  the  change. 

•  Reports,  Preface,  p.  9; 
t  Reporte,  p.  175. 
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All  officer  who  was  stationed  at  Harryhur  reports,  that  it 
appeared  there  on  the  12th  of  September  (two  days  before 
the  full  moon),  and  nearly  disappeared  on  the  24th  (two  days 
after  the  quarter). 

The  epidemic  broke  out  in  H.  M.  84th  regiment  at  Bel* 
lary,  on  the  17th  of  September,  having  prevailed  among  the 
native  inhabitants  some  days  before.  The  moon  was  full  on 
the  L4th. 

The  first  case  occurred  in  H.  M.  84th  regiment  on  their 
march  from  Bellary  to  Bangalore,  on  the  morning  of  the  18th 
of  September,  but  the  general  attack  did  not  appear  until  the 
2l8t.     It  abated  on  the  25th. 

The  superintending  surgeon  of  the  centre  division  reports, 
that  it  had  appeared  at  Ongole  on  the  14th  of  August  (two 
days  before  the  full  moon) :  at  Nellore  on  the  20th  of  Sep- 
tember (six  days  after  the  full) :  and  at  Tripetty  on  the  1st  of 
October  (the  day  after  the  change). 

The  disease  appeared  with  violence  in  a  detachment  under 
my  care  on  the  16th  of  October ;  the  moon  was  full  and 
eclipsed  on  the  14th.  It  continued  about  three  days,  and 
ceased  about  two  days  before  the  quarter. 

Captain  Croker  went  on  a  hunting  excursion  to  the  Sin- 
door  valley  in  October ;  and  chose  the  time  of  the  full  moon 
to  enable  him  to  carry  on  his  well-known  eccentric  operations 
against  wild  animals  by  its  light.  He  arrived  at  a  large  vil- 
lage in  the  valley,  and  found  it  free  from  the  disease ;  bi^ 
immediately  afterwards  it  broke  out  with  violence ;  and  he  is 
certain  that  the  moon  was  then  just  past  the  full^. 

*  Tlui4  gentleman  assured  me,  that  he  lias  on  other  occaaions  wit- 
nessed the  appearance  of  cholera  about  new  and  full  moon ;  and  that 
he  has  long  been  convinced  of  the  fact  of  its  influence  on  the  epidemic. 
He  has  paid  much  attention  to  the  disease,  and  has  actually  opened  se- 
veral bodies  on  his  hunting  excursions,  to  show  the  appearances  to  the 
nalives;  and  to  convince  them  that  the  liver  had  not  burst  from  the 
vomiting,  and  occasioned  death,  as  they  supposed. 

p2 
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It  appears  from  a  paragraph  in  the  Astatic  Mirror,  that  the 
ship  Mary  was  first  attacked  by  the  disease  in  the  Hoogly, 
on  the  22d  of  Jane,  1819;  haying  shortly  before  arrived  from 
Europe,  widi  thirty-five  persons  on  board,  not  one  of  whom 
had  been  sick  since  they  left  England.  *'  Before  the  expira- 
tion of  that  fatal  day  the  Mary  had  eleven  men  sick  in  theii 
hammocks  and  five  corpses  ready  for  their  graves!"  Thi 
was  the  day  of  the  new  moon. 

Mr.  HewitsoD  observes,  in  an  official  report,  dated  Calieu 
the  23d  of  Angnst,  1819: — ''  I  am  sorry  to  say  that  the  e\ 
demic  cholera  has  increased  since  the  19lb  instant.     I  ho| 
however,  that  from  this  day  it  will  begin  to  be  less  freqaei 
as  I  have  remarked  we  always  of  late  find  it  more  preval 
on  the  two  days  before  and  after  the  lunar  changes  t- 
at  any  other  period."      The  moon  was  at  change   on 
21st. 

In  a  party  of  H.  M.  69th  regiment,  seven  cases  on* 
cholera  occurred  in  the  course  of  their  march  across  the 
ninsnia,  from  Cannanore  to  the  Presidency.     TLe  fir 
these  was  on  the  day  of  the  new  moon  in  September, 
more  appeared  between  that  period  and  the  ensuing  qu< 
and  the  seventh  on  the  day  of  the  full  moon  in  Oc 
From  that  time  I  met  with  no  case  of  the  disease  un 
day  of  the  full  moon  of  November,  when  a  slight  c 
curred  in  a  servant  of  my  own. 

The  Penang  Gazette  of  the  20th  of  November, 
states :  "  The  cholera  may  be  said  to  have  commenc 
in  an  alarming  degree  of  violence  on  the  23d  of  C 
though  some  few  deaths  by  this  disease  certainly  c 
previous  to  that  date.     The  moon  was  at  change  on  t. 
and,  if  the  cases  which  happened  before  the  23d  a 
into  account,  it  is  probable  that  the  disease  broke 
near  that  syzigie. 

A  letter  in   the  same  paper  mentions  a  contin 
stormy  weather  with  heavy  rain  in  that  nei|fhbourho« 
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The  committee  observe,  that  annsually  great  and  sudden 
vicissitades  in  the  temperature  of  the  atmosphere  had  been 
observed  when  the  disease  appeared;  and  exposure  to  the 
inclemency  of  the  weather  was  considered  as  one  of  its  prin- 
cipal caoses. 

The  rainy  season  commences  there  in  November  and  De- 
cember, and  lasts  till  March ;  during  which  period  (particu- 
larly at  its  commencement  and  termination)  the  island  is  sub- 
ject to  violent  hurricanes^.  It  is  evident  then,  that  the  dis' 
ease  appeared  here  also  at  the  beginning  of  this  season, 
agreeable  to  our  experience  in  India.  Grant,  in  his  history 
of  the  Mauritius,  gives  the  following  brief  notice  of  the  usual 
state  of  the  weather  at  that  time  of  the  year.  "  November. 
The  heat  is  now  very  sensibly  felt ;  the  winds  are  variable, 
and  are  sometimes  in  tike  north-east.  The  rains  are  attended 
with  storms."^  It  remains  to  be  seen  whether  the  rain  and 
storms  of  this  year  do  not  prove  unusually  violent  there,  and 
whether  their  connection  with  the  epidemic  is  not  found  to  be 
equally  evident  with  that  which  has  been  observed  in  India ^. 
The  above-mentioned  committee  inform  us,  that  ''  a  similar 
disease  prevailed  in  this  island  in  1775,  after  a  long  dry 

*  It  is  worthy  of  remai^,  that  tUs  season  perfectly  corresponds  to 
the  great  south-west  monsoon  of  India;  for  it  occupies  exactly  the 
opposite  period  of  the  year,  and  prevails,  under  the  same  relative  situa- 
tion of  the  sun.  The  south-west  monsoon  commences  as  the  sun  ap- 
proaches the  northern  tropic  and  is  vertical  over  the  peninsula ;  the 
Mauritius  monsoon  likewise  commences  when  he  approaches  their  ze- 
nith (near  the  southern  tropic)  :  the  former  ceases  about  the  autumnal, 
the  latter  about  the  vernal  equinox.  The  winds  of  the  latter  are  from 
the  north-east  and  north-west. 

t  Since  the  above  was  written,  I  have  met  with  an  account  of  the 
ship  Forbes  experiencing  nx  heavy  gales,  between  Madagascar  and  the 
Cape,  in  October,  1819.  The  ship  Union  likewise  suffered  a  very  severe 
gale,  from  the  eastward,  in  the  Bay  of  Bengal,  on  the  15th  of  October  ; 
which  nearly  corresponds  both  in  time  and  place  to  the  appearance  of 
the  epidemic  at  Penaug. 
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jeasoDy  &c» ;  the  symptomSy  fatal  and  sudden  effects,  and 
dnration,  would  seem  to  be  exactly  the  same ;  a  hurricane 
put  a  stop  to  its  ravageSf  which  continued  for  probably  two 
months,  and  caused  a  great  mortality,  particularly  among  the 
blacks  and  people  of  colour."  Grant  informs  us,  that  the  in- 
fluence of  the  moon  in  the  production  of  these  storms  is  so 
well  known,  that  vessels  never  remain  at  anchor  at  Bourbon 
about  the  full  and  change  during  the  period  of  their  preva- 
lence*. 

We  arc  informed,  that  the  crew  of  the  transport  Oolcondah 
was  attacked  with  this  disease  on  the  passage  from  the  Coro- 
mandel  Coast  to  the  Cape  of  Good  Hope.  The  time  and 
place  are  not  specified ;  but  it  is  probable  that  it  happened 
about  the  month  of  July,  1819,  and  in  the  neighbourhood  of 
the  Cape ;  as  the  letter  in  which  the  account  of  it  is  given  is 
dated  at  Symon's  Bay  in  that  month,  and  mentions  that  one 
person  on  board  was  still  in  danger  from  the  disease.  It 
likewise  mentions  a  tremendous  gale  which  the  vessel  had 
experienced  off  the  Cape. 

Mr.  J.  Orton  writes,  from  Kaira  in  Guzerat:  ''  The  cho- 
lera appeared  here  on  the  1st  of  this  month  (February,  1820), 
and  became  more  prevalent  on  the  2d  and  3d ;  after  this  the 
cases  were  fewer  and  slighter,  till  the  10th  and  Ilth,  when 
it  appears  again  reviving.    The  weather  became  remarkably 

• 

*  A  volcano  exists  iu  the  Isle  of  Bourbon,  and  it  will  be  interesting* 
to  be  informed  whether  any  changes  take  place  in  it  during  the  preva- 
lence of  the  epidemic  in  the  neighbourhood.  Webster  has  observed, 
that  eruptions  of  volcanos  have  commonly  attended  epidemics.  A  re- 
markable eruption  of  the  Bourbon  volcano  took  place  in  1787 ;  a  vio- 
lent hurricane  is  recorded  as  occurring  there  in  that  year,  and  another 
at  Pondicherry.  At  this  time  too  the  epidemic  cholera  was  prevailing 
in  India.  In  the  autumu  of  the  preceding  year  an  earthquake  was  felt 
at  the  Mauritius.  Did  this  or  any  other  epidemic  prevail  there  in  these 
years  ?  Is  the  hurricane  season  there  more  unhealthy  than  other  pe- 
riods of  the  year  ?  According  to  Lind,  this  season  is  very  unhealthy 
at  Madagascar,  which  id  at  no  great  distance  from  the  Mauritius. 
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colder  on  tbe  2d,  and  the  thermometer  did  not  rise  above  70"*. 
On  the  Sdy  a  quarter  of  an  liour  before  sun-rise,  thermometer 
in  the  open  air  SO"":  hoar  frost  on  the  ground,  which  has 
killed  gram,  tobacco,  cotton  plants,  &c.  It  became  warmer 
on  the  7ih,  the  thermometer,  on  that  and  the  three  following 
days,  rising  to  about  83°  in  the  afternoon.  On  the  2d  there 
were  rather  thick  clouds,  slight  drops  of  rain,  and  thunder 
once  heard."  The  last- mentioned  occurrences  are  very  un- 
usual at  that  season  of  the  year.  So  great  a  degree  of  cold 
is  likewise  very  uncommon,  and  would  appear  to  be  connected 
with  the  epidemic^.  The  moon  was  at  full  on  the  30th 
of  January.    This  attack  was  but  slight. 

The  following  abstract  presents  at  one  view  the  foregoing 
data,  regarding  the  sol-lunar  influence  in  the  epidemic  (exclu- 
sive of  single  cases  and  the  more  indeterminate  periods),  col- 
lated with  as  much  precision  as  they  admit  of. 


Days  before  or  after  Full  or  Change. 

It 

or  less. 

2 

3 

4 
5 

5 
2 

6 

7  and  7i 

(the  quarter.) 

ADDearances ..••• 

16 

15 

5 

3 

0 

*  It  is  observed  that  the  cold  becomes  more  intense  at  Hudson's 
Bay  about  the  new  and  full  moon.— Robertson  on  (he  Atmosphere^ 
vol.  i,  p.  108. 

t  This  column  contains  the  instances  which  have  occurred  on  the 
day  of  the  syzigie,  as  well  as  the  one  preceding  and  following.  It 
appears  therefore  that  the  greatest  number  have  happened  on  the 
second  day  ft'om  that  of  the  syzigie ;  and  of  these  much  the  largest 
proportion  has  occurred  on  the  second  day  after  the  syzigie.  The 
attacks  which  have  commenced  in  the  plenilunac  or  light  half  of  the 
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It  does  not  appear  necessary  to  produce  any  farther  argu* 
meats  in  support  of  the  conclasion  which  has  already  been 
drawn,  that  the  moon's  syzigies  have  a  very  marked  infiaence 
in  producing  the  disease*  and  the  quarters  in  removing  it. 
It  may,  however,  be  added,  that  the  fact  has  been  the  subject 
of  pretty  general  observation.  Dr.  Heyne  has  remarked,  in 
a  work  already  quoted,  '^  The  exacerbations  of  the  epidemic 
cholera  have  been  of  late,  and  I  believe  with  truth,  referred 
to  the  influence  of  the  moon."  Mr.  J.  Orton  writes  to  me 
from  Guzerat:  "Mr.  Jukes  had  observed  the  influeDCe  of 
the  moon  in  producing  cholera  at  Tannah,  before  your  letter 
appeared,  but  I  do  not  perceive  that  any  account  to  that 
eflect  has  been  made  public.  Dr.  Meek,  superintending 
surgeon,  has  made  the  same  observation  at  Surat :  Mr.  Wy« 
brow  here  also."  D^.  Balfour  has  enumerated  cholera  among 
the  diseases  which  he  considered  subject  to  sol-lunar  in- 
flueni^. 

It  is  not,  however,  to  be  expected  that  the  appearances  of 
the  epidemic  will  be  found  to  take  place  exclusively  near  the 
syzigies,  or  its  abatements  only  near  the  quarters.  Sol-lunar 
influence  is  doubtless  but  one  of  the  causes  producing  the 
state  of  the  atmosphere  which  gives  rise  to  cholera ;  and  I 
have  no  doubt  that  the  disease  will  often  be  found  to  make 
its  appearance  when  the  disturbing  power  of  the  sun  and 
moon  is  least,  and  to  subside  when  that  power  is  at  its  height. 
The  lunar  syzigies  are  well  known  to  have  a  great  influence 
in  producing  storms  and  rain,  yet  these  occurrences  are  far 
from  being  confined  to  those  periods,  even  in  tropical  climates. 
The  epidemic  appeared  at  Bombay  about  the  full  moon,  but 
I  must  confess  that  it  does  not  appear,  from  the  registers 
furnished  by  the  Medical  Board,  that  any  considerable  in- 

month  are  twenty-eight ;  those  of  the  novilunar  or  dark  half  amount 
only  to  eighteen.  Hence  it  would  appear  that  the  fiill  has  had  the 
greatest  influence ;  but  further  observation  is  necessary  to  determine 
this  point. 
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crease  or  dimiDution  of  it  took  place  at  the  sabseqneot  syzi- 
gies  or  quarters,  whilst  it  continued  to  prevail  there.  It  is 
somewhat  difficult  to  reconcile  this  to  the  theory;  but  we 
observe  something  analogous  to  it  in  the  monsoons  of  this 
country.  A  series  of  rainy  and  stormy  weather  usually  com- 
mences about  the  new  or  full  moon ;  but  when  this  constitution 
of  the  atmosphere  is  once  formed,  it  often  runs  on  for  weeks, 
irregularly  increasing  and  diminishing,  apparently  nninfiuenced 
by  the  moon,  and  not  unfrequently,  like  the  epidemic,  reach- 
ing its  maximum  about  the  quarters. 

The  theory  of  sol-lunar  influence  likewise  accounts  for 
some  remarkable  circumstances  attending  the  disease,  which 
appear  to  be  inexplicable  on  other  principles— its  sudden 
appearances  and  disappearances,  and  the  short  periods  of  its 
prevalence.  It  is  usually  found  to  subside,  and  often  to  dis- 
appear entirely,  at  particular  places,  within  a  few  days  of  the 
time  when  it  had  broken  out  with  the  most  dreadful  violence ; 
and,  after  scarcely  allowing  time  for  congratulation,  it  fre- 
quently makes  another  sweep,  scarcely  less  destructive  than 
the  first,  and  equally  transitory.  The  moon  takes  but  seven 
days  and  a  half  in  passing  from  the  situation  in  which  she  has 
the  greatest,  to  that  in  which  she  has  the  least  influence,  and 
vice  versa ;  and  it  will  probably  be  found,  that  that  is  about 
the  average  duration  of  the  violence  of  the  epidemic. 

No  perfect  parallel  to  these  occurrences  is  to  be  found  in 
the  histories  of  other  epidemics ;  but  the  alternate  increase 
and  diminution  at  short  intervals  which  they  frequently  exhi* 
bit,  has  been  sufficient  to  excite  very  marked  observation. 
''  Baronios,  from  Gregory  of  Tours,  has  well  described  the 
first  progress  of  the  plague  in  590,  in  the  southern  cities  of 
France.  He  says  the  disease  was  introduced  by  a  vessel 
from  Spain — the  first  record  I  can  find  of  supposed  importa- 
tion by  water.  But  when  introduced,  it  did  not  seize  every 
house  at  one  time,  but  left  intervals.  '  Nee  statim  hoc  in- 
cendium  luis  per  domes  spargitur  totas,  sed  interiupto  certi 
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temporis  spatio,  ac  velut  in  segetem  flamma  accensa,  urbem 
totam  morbi  iDcendio  conflagravit.'  The  metaphor  here 
employed  will  appear  striking  to  those  who  have  seeo  a  field 
of  stubble  or  the  woods  on  fire  on  a  windy  day.  The  fact 
also  corresponds  exactly  with  what  has  been  observed  in 
London,  Marseilles,  and  other  places,  that  the  disease  starts 
up  here  and  there,  in  remote  situations ;  then  subsides  for 
weeks,  perhaps,  before  it  spreads  and  becomes  popular.  *** 
In  London,  to  use  Hodge's  quaint  expressions,  *  it  reigned 
doubtfully — it  kept  up  a  running  fight,'  alternately  inspiring 
hope  and  fear.  This  description  is  less  elegant  than  that 
of  Baronius,  but  it  expresses  the  same  ideas  of  the  first 
progress  of  the  plague.  Similar  in  all  respects  was  the  com- 
mencement of  the  plague  at  Marseilles  in  1720.  At  first  a 
few  persons  died  suddenly,  then  the  disease  disappeared. 
Repeated  hopes  and  fears  were  revived  by  the  alternate  ap- 
pearance and  disappearance  of  the  malady  for  some  weeks  in 
May  and  June.  Yet  the  author  who  has  related  these  facts 
has  made  a  book  to  prove  its  origin  from  Levant  infection ! 
So  absurd  ar^  men  when  they  attempt  to  support  pre- 
conceived systems*." 

On  the  facts  which  have  been  adduced,  an  expectation 
may  well  be  formed,  that  the  general  exacerbations  of  other 
epidemics,  as  well  as  of  cholera,  will  usually  be  found  to  cor- 
respond to  the  moon's  syssigies,  and  the  remissions  to  her 
quarters. 

It  is  a  fact  which  has  been  universally  observed,  particularly 
in  tropical  climates,  that  the  moon  has  a  great  influence  on 
the  weather,  the  full  and  change  tending  to  produce  rain  and 
storms,  and  the  quarters  being  more  frequently  attended  by 
fine  weather.  This  is  so  well  ascertained,  and  so  thoroughly 
believed,  at  least  in  India,  that  it  is  nearly  superfluous  to  adduce 
arguments  or  instances  in  support  of  it.  On  every  side,  then, 
we  perceive  the  intimate  connection  which  exists  between  the 

*  Webster's  History  of  Epidemical  Diseases,  vol.  ii,  p.  270. 
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three  series  of  phenomena  which  have  been  noticed— r the 
great  lunar  periods,  disturbed  states  of  the  atmosphere,  and 
the  attacks  of  the  epidemic. 

It  will  also  be  proved,  that  the  other  principal  circumstance 
which  has  been  supposed  to  attend  the  prevalence  of  cholera, 
the  depression  of  the  barometer,  is  likewise  produced  by  the 
new  and  full  moon. 

''  Mr.  Luke  Howard  has  observed  a  remarkable  corre- 
spondence between  the  phases  of  the  moon  and  certain  states 
of  the  barometer.  This  coincidence  consists  in  a  depres- 
sion of  the  barometrical  line  on  the  approach  of  the  new  and 
full  moon,  and  its  elevation  on  that  of  the  quarters.  In 
above  thirty  out  of  fifty  lunar  weeks  in  1790,  the  barometer 
was  found  to  have  changed  its  general  direction  once  in  each 
week,  in  such  a  manner  as  to  be  either  rising  or  at  its  maxi- 
mum for  the  week  preceding  and  following  about  the  time  of 
each  quarter,  and  to  be  either  falling  or  at  its  minimum  for 
the  two  weeks  about  the  new  and  full.  It  is  remarkable, 
that  the  point  of  greatest  depression  during  the  year,  viz. 
28.67,  was  about  twelve  hours  after  the  new  moon  on  the  Sth 
of  November;  and  that  of  its  greatest  and  extraordinary 
elevation  to  80.89,  on  the  7th  of  February,  at  the  time  of  the 
last  quarter.  The  variations  from  this  coincidence  seemed  to 
be  owing  to  an  evident  perturbation  of  the  atmosphere. 
These  observations  were  confirmed  by  observations  made  for 
ten  years  in  the  Royal  Society's  apartments.  Mr.  Howard 
supposes  therefore,  that  the  joint  attractions  of  the  sun  and 
moon  at  the  new  moon,  and  the  attraction  of  the  moon  pre- 
dominating over  the  sun's  weaker  attraction  at  the  full,  tend 
to  depress  the  barometer  by  taking  ofi^  the  gravity  of  the 
atmosphere,  as  they  produce  a  high  tide  in  the  waters  by 
taking  off  from  their  gravity ;  and  again,  that  the  attraction 
of  the  moon  being  diminished  by  that  of  the  sun  at  her  quar- 
ters, this  diminution  tends  to  make  a  high  barometer  together 
with  a  low  tide,  by  permitting  each  fluid  to  press  with  addi* 
tional  gravity  on  the  earth. 
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"^t  is  demonstrated  a  priori  on  the  principles  of  the  New- 
tonian philosophy,  that  the  air  ought  to  have  its  tides  as  well 
as  the  ocean»  though  in  a  degree  as  mnch  less  perceptible  as 
is  its  gravity*."  If  this  observation  were  strictly  trae»  and  the 
tides  of  the  atmosphere  were  to  those  of  the  sea  as  the  spe- 
cific gravity  of  air  is  to  that  of  water,  the  aerial  tides  must 
be  extremely  small,  for  the  weight  of  air  is  very  trifling  com- 
pared to  that  of  water.  But  it  is  known  that  the  height  of 
the  tides  of  the  sea  bears  some  proportion  to  the  extent  of 
the  sea  uninterrupted  by  land,  and  to  its  depth.  On  both 
these  accounts  we  should  expect,  that  the  atmosphere  would 
be  more  influenced  by  the  moon's  attraction  than  the  sea,  for 
it  is  vastly  deeper  and  more  extensive  than  the  sea,  and  en- 
tirely unconfined. 

'*  Sig.  Toaldo  found  that  a  greater  elevation  of  the  baro- 
meter takes  place  at  the  quarters  than  at  the  syzigies ;  it  is 
less  when  the  moon  is  in  the  northern  signs  than  when  in  the 
southern.  The  mean  diurnal  height  which  corresponds  to  the 
tropic  of  Cancer  is  less  by  a  quarter  of  a  line  than  that  which 
corresponds  to  the  tropic  of  Capricorn.  It  is  one-sixth  of  a 
line  less  at  the  moon's  perigee  than  at  her  apogee,  and  one- 
tenth  of  a  line  less  at  the  syzigies  than  at  the  quarters.  And 
there  are  vacillations  in  the  mercury  when  the  new  or  full 
moon  corresponds  to  the  apogean  or  perigean  points.  He 
found  also  that  the  perigee,  the  new  and  full  moon,  and  the 
northern  lunistice,  are  favourable  to  bad  weather;  whilst  the 
apogee,  the  quadratures,  and  the  southern  lunistice,  are  more 
fiivonrable  to  good  weather. 

**  Pere  Cotte,  from  observations  of  thirty-five  years,  found 
that  the  barometer  bad  a  tendency  to  descend  at  every  new 
and  full  moon,  and  to  ascend  at  the  quarterly  periods.  He 
tikewise  found,  that  the  perigee  and  northern  declination 
depressed  the  barometer,  whilst  the  apogee  and  southern 
declination  had  the  opposite  efiect."     His  observations  on 

*  Encyclopaedia  Britannlcft. 
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the  influence  of  these  situations  of  the  moon  on  the  weather 
agree  with  those  already  detailed.  "  The  apogee,  the  quar- 
ters, and  the  southern  lunistice,  bring  commonly  good  wea- 
ther. The  other  (opposite)  points  tend  to  render  the  gravity 
of  the  air  less,  and  thus  cause  bad  weather  by  assisting  the 
precipitation  of  vapour.  The  combination  of  syzigies  with 
the  apses  are  very  powerful;  but  the  new  moon  with  the 
apses  carries  always  a  moral  certainty  of  a  great  commotion 
in  the  air*." 

''  M.  Lamarck  considers  the  following  principles  as  esta- 
blished by  his  observations. 

**  1.  It  is  in  the  elevation  of  the  moon  above,  and  her 
depression  below  the  equator,  that  we  are  to  search  for  those 
regularly  varied  efi^ects  which  she  produces  on  our  atmo- 
sphere. 

''  2.  That  the  determinable  circumstances  which  conspire 
to  increase  or  diminish  the  moon's  influence  in  her  difierent 
declinations  are— her  apogees  and  perigees,  her  conjunctions 
with  and  oppositions  to  the  sun,  and  lastly  the  solar  solstices 
and  equinoxes. 

*'  He  is  convinced  that  the  half  of  the  lunation  in  which 
the  moon  is  on  the  north  of  the  equator  is  marked  by  small 
elevation  of  the  barometer,  cloudy  and  moist  weather,  and 
storms.  On  the  contrary,  in  the  other  half,  when  the  moon 
is  passing  from  the  equator  to  the  southern  tropic  and  back, 
an  opposite  constitution  prevails  —  the  barometer  is  high,  the 
weather  clear,  cold,  and  dry,  and  storms  extremely  rare. 

''  The  changes  produced  by  the  lunar  situations  seldom 
take  place  on  the  exact  days  on  which  these  situations  hap- 
pen, but  either  precede  or  follow  them ;  and  Toaldo  has  found, 
that  in  the  six  winter  months  the  changes  of  weather  com- 
monly precede  the  lunar  situations,  whereas  in  the  six  summer 
months  they  more  commonly  follow  themf ." 

*  Robertson  on  the  Atmosphere, 
f  EncjTclopaBdia  Britanuica. 
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Dr.  Robertson  informs  as,  that  similar  circamstances  to  the 
above  have  been  noticed  by  M.  Lambert,  Marriotte,  Fouchy. 
and  De  La  Lande.  ''  M.  Cassan  has  likewise  perceived  that 
the  barometer  rose  two-thirds  of  a  line  twice  every  tw^nty- 
fonr  hours  in  St.  Domingo ;  and  that  this  rise  always  corre* 
sponded  with  the  tides  of  the  ocean.** 

The  foregoitag  observations  are  all  agreeable  to  the  known 
laws  of  the  tides ;  a  great  tide  corresponding  to  a  low  baro- 
meter and  bad  weather,  and  a  small  tide  to  a  high  barometer 
and  fine  weather. 

.    "  1.  The  tides  are  highest  at  the  syzigies  and  lowest  at  the 
quarters. 

**2.  The  tides,  under  similar  circamstances,  are  greatest 
when  the  mooti  is  at  her  smallest  distance  from  the  earth,  or 
in  her  perigee ;  and,  gpradually  diminishing,  are  smallest  when 
in  her  apogee.  The  same  remarks  are  made  regarding  the 
san's  distance;  and  the  greatest  tides  are  observed  daring 
the  winter  months  of  Europe  (when  the  sun's  distance  is 
least). 

"  3.  The  tides,  in  any  part  of  the  ocean,  increase  as  the 
moon,  by  changing  her  declination,  approaches  the  zenith  of 
the  place.  The  heights  of  the  tides  diminish  as  they  recede 
from  the  equator.  At  the  pold  there  is  no  daily  tide,  but 
there  are  two  monthly  tides ;  and  it  is  low  water  when  the 
moon  is  in  the  equatort 

''  4.  The  high  tides  in  the  spring  are  found  to  precede  the 
lunar  periods,  and  in  autumn  to  follow  them. 

**  Before  high  tides  there  is  almost  always  a  great  fall  in 
the  mercury ;  thb  takes  place  ofiener  at  the  full  than  the  new 
moon*." 

In  reviewing  this  mass  of  evidence  of  the  effects  of  sol- 
lunar  attraction,  it  b  pleasing  to  observe  that  there  is  none 
of  that  inconsistency  which  might  be  expected  from  the  pro- 
verbial mutability  and  uncertainty  of  the  atmosphere.    It  con« 

*  Encyclopsedia  Britannica. 
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tains  the  results  of  (he  inqairies  of  the  most  eminent  obserrerf 
of  meteorology,  several  of  whom  have  devoted  nearly  their 
trhole  lives  to  the  subject ;  and  the  almost  entire  agreement 
of  these  results  is  the  strongest  proof  of  their  trath.  The 
information  which  they  contain  may  be  summed  up  in  a  few 
words. 

1.  The  syzigies  (new  and  full  moon),  the  lunar  perigees 
(those  situations  in  her  orbit  in  which  she  approaches  nearest 
to  the  earth),  and  the  northern  lunistices^  (the  points  of  the 
moon's  greatest  northern  declination,  where  she  is  vertical  at 
about  30"  north  latitude,  and  reaches  her  greatest  altitude  to 
all  places  north  of  that  parallel),  are  attended  by  high  tides, 
a  diminished  gravity  of  the  atmosphere,  and  consequently  a 
low  barometer,  and  bad  weather.  It  is  proved  that  the  most 
remarkable  of  these  situations  of  the  moon  are  productive  of 
disease ;  and  from  analogy  we  may  infer  that  ihej  all  have 
that  tendency. 

2.  The  opposite  situations  to  the  above — the  quarters,  the 
apogees,  and  southern  lunistice,  are  attended  by  the  least 
tides,  a  high  barometer,  and  fine  weather.  And  it  is  equally 
evident  that  the  sol-lunar  influence  in  producing  disease  is  at 
these  periods  the  least. 

S.  The  solar  perigees  and  apogees,  and  the  alterations  in 
kis  declinatioh,  produce  effects  similar  to  those  of  the  moon  ; 
but  it  is  to  be  inferred  from  theory,  that  these  effects  will  be 
as  much  less  as  the  attraction  of  the  sun  for  the  earth  is  less 
than  that  of  the  moon. 

The  Imssages  of  the  sun  and  moon  over  the  equator  are 
also  observed  to  have  considerable  influence.  The  equinoxes 
(the  sun^s  passages  over  the  line)  have  been  constantly  found 
to  be  attended  by  high  tides ;  they  have  also  been  found  to 
be  accompanied  by  storms,  by  Toaldo^  Gotte,  and  others, 
which  afe  well  kiiown  und^r  the  name  of  the  **  equinoctial 

*  The  observations  on  this  situation  must  be  considered  as  relative 
only  to  countries  north  of  the  line. 
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gsles.''  And  Dr.  Balfour  has  remarkod,  that  at  these  periods 
the  morbifid  inflneDce  id  likewise  ancoinmoaly  great. 

In  the  preceding  observations  on  the  inflnence  of  the  snii 
and  fnoon  on  thid  epidemic,  the  sjFzigies  and  quadratures 
alone  have  been  taken  into  account ;  bat  it  is  evident  that 
these,  thoiigh  the  principal,  are  far  frdm  being  the  sole  eir- 
dumstandes  of  impoitance. 

Thd  lunar  perigee  (or  greatest  parallax)  is  also  very  power- 
ful. Iti  this  situation  the  moOn  is  nearest  the  earthy  affd 
seven  and  a  half  semidiameters  of  the  earth,  or  nearly  30,0M> 
miles  nearer  than  at  her  greatest  distance;  a  circumslaoce 
which  makes  a  v^ry  evident  increase  in  her  apparent  magni- 
tude. It  is  obvious  that  her  attraction  for  the  earth  in  this 
situation  must  be  much  increased ;  and  accordingly  it  is  found 
(as  already  related),  that  the  lunar  perigee  has  great  effect  in 
liaising  the  tides,  in  depressing  the  barometer,  and  in  produc- 
ing storms  and  rain.  Mr.  Farquhar  has  observed  at  Calcutta, 
that  when  it  happened  at  the  quarter,  the  tides  were  nearly 
as  high  as  at  new  or  full,  and  that  when  it  occurred  at  either 
of  the  latter  periods,  it  was  attended  by  a  very  high  tide,  and 
a  strong  bote"*  (current  in  the  river).  Dr.  Balfour  has  like- 
wise observed  that  this  situation  of  the  moon  was  attended 
by  an  increase  of  the  morbific  influence. 

"  Although  the  general  theorem,  which  I  have  advanced 
in  the  preceding  pages,  describes  the  prevailing  tendencies 
during  the  springs  and  neaps,  it  is  necessary  to  observe,  that 
those  tendencies  are  liable  to  frequent  and  remarkable  devia- 
tions, from  the  various  stations  that  the  moon  may  happen  to 
occupy  in  her  own  orbit ;  by  which  her  distance  from  the 
earth  may  be  considerably  increased  or  diminished ;  and  con- 
sequently her  power. 

**  From  observations  lately  made  at  the  general  hospital 
at  Calcutta,  by  Mr.  James  Howison,  Dr.  John  Campbell,  and 
Dr.  John  Fullarton,  it  appeared  that  the  moon,  daring  the 

*  Balfour,  on  Sd-Luiiar  Influence,  p.  260. 
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period  of  her  greatest  horizontal  parallaxes,  had  sufficieDt 
power  to  suspend,  in  a  very  conspicuoas  manner,  the  common 
tendency  of  the  neaps  to  produce  i^  remission  of  fever.  And 
when  the  greatest  horizontal  parallaxes  happen  to  coincide 
with  the  power  of  sol-lunar  influence  during  the  springs,  we 
may  reasonably  infer  that  the  power  of  exciting  and  support- 
ing paroxysms  must  then  be  raised  considerably  above  their 
usual  force '*^.'^  On  the  same  grounds  it  is  to  be  inferred  that 
the  lunar  apogee  (greatest  distance,  or  least  horizontal  paral- 
lax) will  have  the  effect  of  lessening  the  tendency  to  disease ; 
when  it  coincides  with  the  new  or  full  it  may  in  a  great 
measure  destroy  their  influence ;  and  when  it  happens  at  one 
of  the  quarters,  it  will  probably  increase  the  tendency  to 
health. 

The  perigee  and  apogee  of  the  moon  are,  therefore, 
objects  of  importance  to  the  medical  observer.  Each  of  them 
occurs  once  in  each  lunar  month,  and  nearly  at  the  distance 
of  half  the  lunation  from  each  other ;  but  at  no  certain  pe^ 
riods  of  the  phases,  for  if  at  any  time  they  are  found  to  take 
place  at  the  syzigies,  in  the  course  of  a  few  months  they  will 
be  found  to  happen  at  the  quarters.  It  must  also  be  remem- 
bered, that  the  moon  approaches  nearer  to,  and  recedes  far- 
ther from,  the  earth  in  some  revolutions  than  in  others; 
whence  correspondent  variations  in  her  influence  are  to  be 
expected.  It  is  highly  probable,  that  if  the  combinations  of 
these  circumstances  with  the  syzigies  and  quadratures  were 
compared  with  a  sufficient  number  of  the  sudden  appearances 
and  cessations  of  this  epidemic,  the  results  would  be  ex- 
tremely important  and  interesting.  We  cannot  doubt  that 
great  uniformity  prevails  in  the  operations  of  nature,  and  that 
it  is  our  ignorance  alone  which  so  frequently  makes  them  ap- 
pear irregular  and  accidental. 

The  perigee  and  syzigies  are  the  most  powerful  points; 
and  therefore,  when  the  former  coincides  with  either  of  the 

*  Sol-Lunar  Influence,  p.  399. 
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latter  (that  ig^  when  the  moon  is  nearest  at  new  or  fall),  the 
influence  by  which  disturbances  in  the  ocean,  the  atmosphere, 
and  the  animal  firame  are  produced,  must  be  greatly  in- 
creased. Signer  Toaldo  affirms,  that  this  combination  at  new 
moon  carries  alwayB  a  moral  certainty  of  a  great  commotion 
in  the  air. 

"  According  to  Toaldo's  obsenrations,  storms  occur  almost 
always  at  some  of  the  lunar  points,  combined  or  separately. 
The  following  is  a  table  of  their  proportions. 

Lunar  points.  Proportions. 

New  moon  with  perigee 33.1 

New  moon  with  apogee 7*1 

Full  moon  with  perigee 10.1 

Fall  moon  with  apogee 8.1*" 

Dr.  Mead  has  recorded  a  most  violent  storm  which  took 
place  when  the  moon  was  at  new  and  at  perigee,  attended  by 
extreme  depression  of  the  barometer,  and  followed  by  uncom- 
monly high  tides ;  and  he  adds,  that  many  persons  were  taken 
ill  at  the  same  time.  He  likewise  mentions  another,  which 
occurred  at  the  full  moon,  and  the  autumnal  equinox,  on  the 
day  of  Oliver  Cromwell's  death  f. 

*  Robertson  on  the  Atmosphere,  vol.  i,  p.  398. 

f  Imper.  Sol.  ac  Lunsa,  99-108. — ^This  storm  commenced  about  mid- 
night ;  that  is,  when  the  influence  of  the  sun  and  moon  at  change  must 
have  been  at  its  maximum.  It  ceased  six  hours  afterwards,  when  these 
bodies  must  have  been  about  the  horizon,  and  consequently  their  at- 
traction at  the  place  almost  annihilated  for  a  time.  Webster  observes, 
that  "  great  storms  of  wind,  snow,  and  run,  usually  begin,  abate,  and 
cease  at  certain  hours,  vig,  at  six,  nine,  twelve,  and  three  o'clock,  es- 
pecially at  six  and  twelve.''  It  is  probable,  that  attention  to  these  cir- 
cumstances, particularly  in  tropical  climates,  in  comparision  with  the 
situations  of  the  sun  and  moon,  would  elucidate  not  only  their  causes, 
but  those  of  the  diurnal  exacerbations  and  remissions  of  disease ;  to 
which  they  appear  to  bear  some  analogy.    Volta  has  remarked,  that 
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On  these  priqciples  we  may  expect  to  6pd  a  remarkable 
jnorease  of  disease  when  the  perigee  happens  at  the  time  of 
the  syseigies ;  and  with  this  farther  deviation  from  common 
occurrences^  that  the  effect  will  be  in  a  great  measure  coi^ 
fined  to  one  portion  of  the  lunar  month,  instead  of  happening 
as  usoal  at  two  periods  of  it :  for  if  the  perigee  is  at  new,  the 
apogee  will  be  near  the  full,  and  will  probably  in  a  great  de- 
gree  counteract  the  influence  of  the  latter  point.    On  the 
same  theory  we  should  expect  to  find  that  the  attacks  of  dis- 
ease will  precede  the  new  or  full  moon,  when  the  perigee 
happeqs  a  little  before  either  of  these  points ;  and,  on  the 
contrary,  when  it  follows  them,  that  the  ;^ttaqks  will  happen 
a  short  time  after  the  new  or  fqll ;  for  the  mm^  rea^n  that 
the  equinoctial  high  tides  precede  the  femfal,  and  follow  the 
autumnal  equinoxes:  the  solar  perigee  happens  in  winter^ 
and  therefore  the  highest  tides  are  nearer  to  it  in  both  in- 
stances than  the  equinoxes.     Dr.  Darwin  asks :— '*  Do  not 
the  cold  fits  of  lunar  diseases  commence  a  few  hours  before 
the  southing  of  the  moon,  during  the  vernal  and  summer 
months,  and  before  the  northing  of  the  moon  during  the  au- 
tumnal and  winter  months?     Do  not  the  palsies  and  apo- 
plexies which  occur  about  the  equinoxes,  happen  a  few  daya 
before  the  vernal  equinoctial  lunation,  and  after  the  autumnal 
one  I    Are  not  the  periodjs  of  the  diurnal  diseases  more  obsti- 
nate,  that   commence   many  hours  before  the   southing  or 
northing  of  the  moon,  than  those  wluch  commence  at  other 
times?    Are  not  those  palsies  and  apoplexies  more  dangerous 
which  commence  many  days  before  the  sy^i^gies^  than  tlipse 
which  happen  at  other  times?'' 

tliiiader.iitorm6  have  a  tendency  to  relam  at  the  w^^  tjme  of  ov^ry 
4fty,  whatever  hour  a  series  of  them  may  hay«  ^f»x9/^c^  ^*  Th^re 
is  a  very  strong  tendency  to  rain  and  U^m^  in  ifnils^,  in  the  evwug^- 
ThttiMler«t»torm8  rarely  occur  at  any  other  time.  In  uDsettled  weather 
k  seldom  fails  to  raio  at  this  time,  and  as  gentfsUy  contiwes  ifir  «tt 
Ihfi  firat  half  of  the  day. 
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The  moon  was  at  her  perigee  between  the  16th  and  17th 
of  Angost  1817 ;  that  is  about  three  dajs  after  the  change. 
If  tben  the  epidemic  made  its  first  appearance  in  the  middle 
of  Angost,  it  mnst  have  happened  between  the  perigee  and 
change,  when  they  were  near  each  other ;  and  consequently 
at  a  time  when  the  influence  must  have  been  great. 

The  perigee  coincided  with  the  change  on  the  9th  Novem- 
ber 1817,  three  days  previous  to  the  commencement  of  one 
of  the  most  fatal  attacks  of  the  epidemic  which  we  have  heard 
of,  that  of  the  Most  Noble  the  Commander  in  Cbiers  camp. 
In  this  iusitance  the  disease  abated  about  the  full ;  but  this 
circumstance  may  have  arisen  from  the  apogee  which  neces- 
sarily occurred  about  that  time,  and  which  must  have  coun- 
teracted the  morbific  influ^ncje  of  the  full,  as  much  as  the 
perigee  increased  that  of  the  change. 

If,  as  we  are  informed,  the  disease  appeared  at  Chuprah 
on  iikB  13th  September,  it  must  h^aye  happened  on  the  d^y  of 
the  perigee,  and  two  ^^js  after  the  change.  And  it  would 
appear  that  it  was  on  the  decline  here  likewise^  during  the 
ensuing  full  with  apogee.  In  all  the  four  months  of  1817,  in 
which  the  disease  prevailed,  the  perigee  happened  near  the 
change ;  whence  it  is  probable  that  the  morbific  influence  was 
particularly  ffteat  at  these  periods  of  those  months. 

The  perigee  coincided  with  tbe  full  moon  of  May  1818 ; 
and  this  is  the  date  of  the  attack  at  Nagpour;  and^  ^s  far  as 
I  s^n,  informed,  of  the  first  considerable  appearance  of  the 
disease  on  the  P^^insula.  It  n^st  however  be  observed,  that 
the  approach  of  the  pew  moon,  in  this  instance,  appeared 
1^0  Jiave  a  great  infl,iieiice,  though  attended  by  the  apogee.  It 
is  very  probable  th^t  tbe  effect  of  the  various  sitaations  of 
Ih^  sun  and  i^oon  may  occasionally  be  suspende.d  until  a  con- 
sider^l^  itii9/e  has  jelapsed,  ^d  tbe  situations  themselves  are 
completfsly  altered* 

The  variation  in  the  moon's  declination  or  meridian  altitude 
is  pprobaWy  pf  little  imporiance  in  the  torrid  zone ;  for  except 
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at  its  extremes  (the  tropics)  it  never  amounts  to  any  consi- 
derable som,  in  comparison  to  other  parts  of  the  world ;  as 
that  Inminary  never  removes  farther  than  SO*'  from  the  line. 
Mr.  Farquhar  states  in  a  letter  to  Dr.  Balfour:  **  I  have  not 
been  able  to  observe  that  the  moon's  declination  (at  Calcutta), 
notwithstanding  what  you  may  have  heard  from  other  quar- 
ters, has  any  perceptible  eflect  on  the  tides."  It  appears 
therefore  that  this  circumstance  may  be  neglected  in  our  ob- 
servations of  the  lunar  influence  on  the  human  frame  within 
the  tropics,  at  least  until  farther  evidence  of  its  efficacy  shall 
be  adduced.  But  in  countries  at  a  distance  from  the  equator 
it  is  probably  of  great  importance.  The  changes  of  the 
moon's  declination  have  been  observed  in  £urope  to  have 
g^eat  influence  both  on  the  tides  and  the  weather;  and  it  is 
obvious  that  the  smaller  degree  of  influence  in  producing 
disease  exerted  by  the  sun  and  moon  in  Europe,  is  owing  to 
their  smaller  meridian  altitudes.  For  it  may  be  proved  by 
mathematics,  and  is  indeed  evident  to  common  observation, 
that  the  lower  these  bodies  are  situated  in  the  heavens,  the 
less  must  be  their  power  of  lessening  the  gravity  of  substances 
on  the  surface  of  the  earth.  The  moon  at  the  horizon  has 
no  power  of  elevating  the  waters  or  of  rarefying  the  air, 
where  the  observer  is  situated :  in  the  zenith  (when  she  is 
vertical),  cseteris  paribus,  her  attraction  is  greatest.  The  sun 
and  moon  are  each  of  them  constantly  vertical  to  some  parts 
of  the  torrid  zone ;  beyond  SO""  of  latitude  neither  of  them 
are  ever  vertical.  The  reason  of  the  greater  degree  of  sol- 
lunar  influence  in  the  former  than  in  the  latter  situations  is 
therefore  evident  At  the  northern  lanistice,  when  the  moon 
arrives  at  her  nearest  point  to  the  zenith  of  Europe,  her  in- 
fluence oh  that  part  of  the  world  must  approximate  to  that 
which  she  exerts  within  the  tropics ;  and  it  would  appear  that 
this  is  one  of  the  principal  points  which  the  observer  in 
northern  climates  should  attend  to.  This  circumstance,  as 
^eU  98  th^e  southern  lunistipe  (maximum  of  southern  declines 


OF   SOL-LUNAR    INFLUBNGB.  333 

tion)  occur,  like  the  greatest  and  least  absolate  distances, 
once  in  each  lunar  month ;  and  like  them  at  all  periods  of  the 
phases.  At  those  times,  then,  in  which  the  northern  lunis- 
tice  occors  at  the  syzigies,  it  will  probably  tend  greatly  to 
increase  the  morbific  power  in  Europe ;  but  when  it  occurs  at 
the  quarters  it  will  rather  tend  to  destroy  it,  by  equali^ng 
the  attraction. 

There  are  likewise  other  coincidences  in  the  moon's  situa- 
tions, occurring  at  distant  periods  from  each  other,  which 
have  been  observed  to  have  great  influence  on  the  seasons, 
and  therefore  may  be  expected  to  have  correspondent  effects 
on  the  general  health ;  but  the  very  superficial  knowledge  of 
the  subject  which  I  possess,  does  not  enable  me  to  pursue  it 
farther.  Cotte  observes:  *'The  seasons,  tides,  and  years 
appear  to  have  a  period  of  from  eight  to  nine  years,  accord- 
ing with  the  revolution  of  the  lunar  apses,  another  of  eighteen 
or  nineteen  years,  and  others  of  still  longer  periods;''  and 
this  opinion  is  strongly  supported  in  a  valuable  article  which 
has  recently  appeared  in  the  Edinburgh  Review.  Another 
period  of  four  or  five  years  has  been  found  to  correspond  to 
certain  situations  of  the  moon,  and  successions  of  seasons. 
It  has  been  eommonly  remarked,  that  the  fever  at  Seringa- 
patam  becomes  uncommonly  severe  about  every  five  years. 

It  may  be  shown  on  the  Newtonian  principles,  that  in  all 
the  situations  in  which  the  sun  and  moon  have  been  found  to 
produce  their  greatest  effects  in  raising  the  tides,  rarefying 
and  disturbing  the  atmosphere,  and  in  producing  disease, 
their  joint  attraction  for  the  earth,  or  certain  parts  of  it,  is 
greatest ;  and,  on  the  contrary,  when  these  effects  are  least 
evident,  that  their  attraction  is  least.  It  is  an  established 
principle  in  the  theory  of  the  tides,  that  a  high  tide  is  pro- 
duced by  a  diminution  of  the  gravity  of  the  waters  where  it 
appears ;  whence  they  rise  from  the  surface  of  the  earth, 
being  pressed  up  by  other  waters  flowing  in  from  parts  of 
the  earth  where  the  attraction  of  the  bodies  producing  the 
tide  is   less,  and  consequently  the  gravitation  to  the  earth 
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greater.  The  same  attractioa  is  exerted  at  the  same  time  on 
all  grayitatiog  bodies,  and  coDseqaently  on  the  ^^osp|iere; 
and,  therefore,  the  impetus  which  rsuses  a  tide  must  a)so 
dimiqish  the  weight  of  the  atmosphere  over  it.  If  a^r  wag, 
like  w^ter,  incompressible,  no  other  effect  would  be  produced 
on  the  atmosphere  than  on  the  sea;  an  accumulation,  formed 
by  air  flowing  in  from  neighbouring  parts,  would  be  formed 
oyer  the  oceanic  tide,  but  without  any  change  of  its  density. 
B«t  it  is  well  known  that  the  weight  of  the  atmosphere  can- 
not  be  diminished  without  at  the  same  time  producing  its  ex- 
pansion.. This  effect,  then,  appears  necessarily  to  follow  from 
these  causes ;  though  it  must  be  in  some  degree  removed  by 
ihe  fiowwig  in  of  other  parts  of  the  atmosphere  from  places 
where  its  gravita(;ion  is  greater. 

There  is  likewise  reason  to  believe,  that  the  atmosphere 
m«st  he  influenced  by  the  moon's  attraction  in  ^  greater 
degree  than  the  oc^an,  from  its  greater  height,  which  at 
once  removes  it  farther  from  the  earth  aod  nearer  to  the  moon* 
Mead  observes :  "  His  accedit,  quod  ea  lex  in  corppnbus^ 
qn»  attp»hiintur,  locuin  obtinet,  ut  vires  attractionis  sint  in 
ratioae  quadratorum  distantiarum  suarum  repiproca;  unde 
validitts  m^ulto  erit,  ob  m^jorem  hujus  element!  viciniam,  ia 
aera,  quam  in  aquas,  splis  lunaeque  imperinm.  Quid,  quod 
majoiis  qaoqne  m^menti  est  in  sethere  virtutis  elastic®  consi- 
deratio  ?  Cujus  hsec  est  conditio  et  natura,  ut  sit  pro  ratione 
pressionis,  quss  ei  incumbit;  hinc  diminuto,  quod  incumbit^ 
pondere,  immane  quantum  se  in  altum  es;plicabit  subjectus 
aer.  Verum  est  profecto  banc  ita  paulatim  minui  et  decree* 
cere,  nt  ultra  certum  a  terra  terminum  ait  momenti  nuliiiis ; 
ideo  tamen  vel  levis  hnjusniodi  mutatio  parit  hie  etbciam 
BuuEimum,  quoniam  ab  ilia  fit,  ut  velocius  facoltatom  trahea- 
tem  sequatnr  circumfusa  gloho  vokibilis  materia. 

**  Ista  quidem  omnia  et  ejusdem  generis  alia  efficiunt,  ui 
ab  eadem  vi  lunari  eetheri,  quam  aquis,  longe  majores  ^estos 
inferantur.  Neque  patitur  hujus  instituti  ratio,  ut  operoais 
ealculis,  quantum  ad  banc  rem  conferant  singula,  et  quo  mo- 
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m^tQ  pignut,  ACfforatitts  exeqaar.  Ad  propotttnm  ntu  est, 
eum  upiver9a9  a^ae,  turn  certb  intervullis  reverti,  dictat 
iieraii  ragionis  piotimies  osteodisse  *•" 

The  4;hang^0  of  |he  density  of  the  atmosphere  produced  by 
sol-lunar  attraction  may  be  small,  but  in  soma  respects  they 
9PP9^  0  be  qf  greater  importance  than  the  more  obvious 
alf^rialjpaft  of  tk^  sawe  kiad  arising  from  irregular  causes. 
Tha  6^ri9er  must  necessarily  take  place  iq  the  whole  height 
of  the  atmospherical  ooIjiiiiii,  and  over  immense  pertieos  of 
the  earth  at  o^ee,  aonficquently  their  sum  must  be  great :  the 
latter  are  frequently  very  partial,  probaUy  ooeurring  dnefly 
in  the  upper  regions  of  the  atmosphere,  to  which  their  most 
important  effects  may  be  in  some  degree  confined. 


In  the  foregoing  chapter  it  has  been  shown,  that  the  attacks 
of  the  epidemic  are  accompanied  or  immediately  followed  by 
rain,  cloudy  and  moist  states  of  the  atmosphere,  thunder  and 
lightning,  or  high  winds  ;  and  from  these  circumstances  it  is 
inferred  that  they  are  likewise  accompanied  by  depression  of 
the  barometer.  In  the  present  chapter  it  has  been  shown, 
that  the  periods  of  new  and  full  moon  are  in  a  very  remark- 
able degree  attended  by  the  attacks  of  the  epidemic,  whilst 
the  quarters  are  comparatively  free  from  them.  It  has  also 
been  proved  that  the  syzigies  are  commonly  attended  by  de- 
pression of  the  barometer,  rain  and  storms ;  whilst  the  quar- 
ters are  accompanied  by  opposite  circumstances.  It  is  evident 
then  that  these  two  series  of  observations  on  the  circum- 
stances attending  the  epidemic,  on  the  visible  states  of  the 

*  Imp.  Sol.  ac  Lunse,  p.  12.  His  theory  of  sol-lunar  influence  on 
the  living  system  is  as  follows :  — The  attraction  of  the  sun  and  moon 
being  increased  at  the  syzigies,  the  perigees,  and  the  passages  over  the 
equator,  the  weight  of  the  atmosphere  under  these  circumstances  is 
consequently  diminished ;  and  it  is  rendered  mechanically  unfit  for  res- 
piration, and  for  supporting  the  due  degree  of  pressure  on  the  surface 
of  the  body,  p.  8, 24,  28. 
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atmosphere,  and  on  the  states  of  the  mpon,  coalesce  and 
yield  one  result.  On  these  data  is  founded  the  following 
axiom,  forming  the  focus  to  which  all  the  arguments  which 
have  yet  been  brought  forward  regarding  the  remote  cause  of 
the  disease,  have  converged :  — - 

The  atmosphere  during  the  prevalence  of  the  epidemic  is 
in  a  rarefied  siate ;  and  exhibits  a  great  tendency  to  pari 
with  its  moisture,  forming  thick  clouds,  heavy  rain,  or  ha* 
ziness ;  and  to  become  agitated  by  storms. 

It  remains  to  be  considered  how  far  these  circumstances 
compose  or  are  connected  with  the  great  canse  of  the 
disease. 


CHAP.  IX. 


OF  THE  PRIMARY  REMOTE  CAUSE  OF  THE  EPIDEMIOL 

The  weight  of  the  atmosphere  has  been  calcalated,  and  its 
pressure  on  the  human  body  found  to  amount  to  many 
thousand  pounds  (upwards  of  eleven  tons) ;  from  whence  it 
might,  a  priori,  be  inferred,  that  any  change  which  diminished 
its  gravity  would  produce  agreeable  and  beneficial  effects  on 
our  frames;  but  experience  has  shown  that  precisely  the 
reverse  is  the  case ;  for  under  such  circumstances  we  feel  as 
if  oppressed  by  additional  weight.  It  is  well  known  that  rainy, 
moist,  and  stormy  conditions  of  the  atmospbere,  which  are 
attended  with  a  low  barometer,  and  consequently  lightness  of 
the  air,  are  extremely  disagraeable  to  the  feelings,  and  un- 
healthy. No  one  can  be  ignorant  of  the  striking  effects  of 
this  kind  of  weather  in  depressing  the  spirits,  and  occasioning 
Ustlessness,  anxiety,  and  inactivity.  This  is  particularly  re- 
markable before  a  thunder-storm ;  and  is  commonly  referred 
to  the  heat  and  stillness  of  the  atmosphere  which  usually 
prevail  on  these  occasions,  and  are  termed  closeness  and 
sultriness:  but  in  clear  weather  we  bear  much  greater  de- 
grees of  heat  without  annoyance ;  and  in  the  serene  mornings 
of  India,  when  there  is  commonly  not  the  smallest  breath  of 
wind,  we  feel  no  want  of  ventilation ;  on  the  contrary,  these 
are  the  periods  at  which  we  feel  most  exhilarated.  It  is 
much  more  probable  that  the  disagreeable  sensations  alluded  to 
are  consequences  in  the  change  in  the  density  of  the  air,  which 
we  know  by  the  barpmeter  precedes  storms,  and  is  obvious 
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to  the  commonest  observation  in  the  falling  of  smoke  from 
the  chimney  tops.  In  fact,  this  circumstance  has  been  very 
commonly  considered  as  a  cause  of  disease. 

**  When  the  ordinary  weight  of  the  atmosphere  is  aug- 
mented, the  weather  is  commonly  dry  and  serene ;  the  circu- 
lation is  promoted,  the  blood  is  driven  to  the  internal  parts  ; 
a  more  abundant  secretion  of  the  juices  takes  place ;  the 
tonic  tension  of  the  soKd  parts  is  increased ;  and  these  cir- 
cumstances combined  render  us  more  lively  and  active.  On 
the  contrary,  tthen  the  weight  of  the  air  is  diminished  the 
weather  is  usually  moist  and  foggy,  and  the  animal  frame 
becomes  sensible  of  oppression,  listlessness,  and  inactivity. 
These  changes  in  the  atmosphere,  which  are  felt  more  Or  less 
by  persons  of  all  deseriptidtis,  Und  of  which  Valetudinarians 
frequently  cofnplain,  would  be  more  sensibly  experienced  if 
they  occurred  by  sudden  transitions ;  for  to  this  circumstance 
the  sensations  of  uneasiness  aire  chiefly  to  be  attributed ; 
uid  acc(ttditigly  great  and  sudden  changes  in  the  barometer 
are  generally  accompanied  by  corresponding  alterations  in  the 
corporeal  frikme  and  aAiitial  spirits ;  but  When  a  change  of  this 
kind  oceurs  g^dnally,  ttud  when  th^  same  state  of  the  atmo- 
sphefef  contiiiues  for  some  time,  its  eflect  is  less  sensibly 
perceived  *.^ 

It  is  a  common  observation,  that  patients  labouring  under 
acute  diseases  are  very  subject  to  exacerbations  of  them  on 
the  Occurrence  of  these  states  of  the  atmosphere;  a  circum- 
stance which  I  have  frequently  observed  in  a  very  remaiicable 
degree  in  this  country.  A  writer  in  the  Dictionnaire  Raisoon^ 
states :  ''  There  are  many  persons  who  experience  the  most 
eertain  indications  of  the  changes  in  the  atmosphere :  head- 
ache, attacks  of  rheumatism,  painful  affections  in  consequence 
of  wounds  or  luxatidns,  &c.,  which  inform  them  of  the  varia- 
tions of  the  weather  more  correctly  than  the  best  barometer. 
I  have  lately  had  a  patietit  labouring  under  a  putrid  fever 

*  Rees's  Cyclopaedia,  article  Atmosphere. 
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with  affection  of  the  lungs,  who  experienced  a  firightfal  ex* 
acerbation  of  the  disease  for  seven  hours  during  a  riolent 
storm.  He  was  extremely  anxious,  weak,  and  sunken,  and 
bad  great  difficulty  in  respiration.  After  a  tremendous  clap 
of  thunder  the  storm  ceased,  and  at  the  same  time  the  pa- 
tient felt  himself  surprisingly  relieved,  as  if  a  weight  with 
which  he  had  been  oppressed  was  remoted,  and  immediately 
became  convalescent.^' 

Huxham  has  been  particularly  impressed  with  the  import-* 
ance  of  this  morbific  cause.  He  observes :  '*  In  medicina 
Utique  facienda  vides  et  quibus  boreas,  mercurium  in  baro* 
metro  attollons,  officit  maxime ;  vides  et  quos  cum  mercurio 
deprifnit  bamidus  auster. 

'^  Annoo  humida  calidaque  temperies  aerisi  testate  pras- 
gressa,  fibras  reiaxando  pluriraom  sanguinem  atqde  lymphara 
ad  nimium  ientorem  disposuerat?  Idque  pmcipue  cum  et 
istis  accesserit  atmosphsBrss  pressnra  solito  plerumqoe  minor? 
Estue  ergo  manifesta  satis  febris  hujus  et  variolarum  malig<* 
narom  un^  grassantiam,  causa?  Per  talem  atmosphem 
constitntionem  morbi  contagiosi  hand  dubio  propagantor 
Juaxime." 

He  believed  that  the  pressure  of  the  atmosphere  assisted 
the  circulation  of  the  blood ;  and  in  that  way  has  attempted 
to  account  fot  the  evident  oppression  and  disease  experienced 
on  the  air  becoming  lighter  than  usual ;  and  the  relief  pro- 
duced by  the  opposite  change.  **  Hinc  fit,"  he  says,  '^  quod 
dum  coelnm  sicctim  sit  atque  serenum,  id  est  quando  debits 
-gravitate  et  elasticitate  prraditus  sit  aer,  alacres  nos,  vegeto^ 
que  percipimus.  «  «  *  *  *  Contra  omnino  contrarias  eorpo*^ 
ris  affectiones  infert  aer  debitss  gravitatis  et  elasticitatis  ex* 
pers :  nam  seqaitur  igltar  tardier  sanguinis  circulatio,  dimi^ 
nuto)  secretiones,  iiDpedita  perspiratio,  lentorque  tandem 
nimius  humorum.  Hinc  ille  corporis  et  animi  languor,  quo 
fere  afficimur  omnes,  dam  talis  adest  atinosphasrsd  constitutio  ; 
quae  porro,  persistens  usqtie,  ista  omnia  auget  indies,  imo  vei 
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ipsa  mala,  caasae  originali  succedentia,  se  mntao  promovent 
assidue ;  demumque  his  ommibas  accedunt  affectus  bysterici 
et  hypochondriaciy  febres  intermittentes,  remitteDtes»  putridse, 
lentae,  nervossB,  petechiales ;  tnorbi  denique  omnes  a  nimio 
lentore  sanguinis  et  segni  ejas  circnitu  pendeutes*/' 

But  this  is  a  mere  hypothesis  which  has  no  foundation,  ex- 
cept in  accounting  for  the  facts,  and  which  is  directly  contra- 
dicted by  observation.  It  is  evident  that  not  only  this  theory, 
but  every  other  which  makes  the  diminution  of  the  pressure 
and  density  of  the  atmosphere  the  immediate  cause  of  these 
occurrences,  must  fall  to  the  ground,  when  it  is  fotind  that 
they  are  not  produced  by  excessive  lightness  of  the  air  under 
other  circumstances.  If  that  theory  were  true,  all  the  diseases 
of  debility,  which  Huxham  describes,  should  be  produced  by 
a  change  of  residence  from  a  low  to  a  high  situation ;  for  it  is 
well  known  that  the  atmosphere  in  the  higher  regions  is  much 
lighter  than  at  the  level  of  the  sea ;  but,  on  the  contrary, 
high  situations  are  most  healthy.  In  fact,  it  appears,  not^ 
withstanding  all  the  mathematical  calculations  that  have  been 
made  of  the  immense  weight  of  the  atmosphere  which  is  borne 
by  the  body,  that  the  bare  increase  or  diminution  of  that, 
weight  does  not  sensibly  affect  us.  Sailors,  who  live  at  the 
lowest  part  of  the  earth's  surface  are  generally  healthy. 
Miners,  who  work  far  below  its  surface,  are  not,  at  least  in 
temperate  climates,  unhealthy.  In  the  diving  bell  the  air  is 
extremely  condensed,  yet  it  does  not  appear  from  thence  to 
be  injurious.  And  in  the  Encyclopaedia  Britannica,  an  in« 
stance  is  related  of  two  gentlemen  remaining  for  some  time  • 
in  a  chamber  of  an  engine,  where  the  air  was  condensed  to  a 
yery  great  degree,  without  feeling  any  inconvenience.  On 
the  other  hand  extreme  lightness  of  the  air  of  itself  appears 
equally  innocent  Haller  observes:  '*Aeris  levioris  incom- 
moda  facile  perspicimus.  *  *  *  Cum  octo  tantum  lineis  mer- 

*  Huxham  de  Aere  et  Morbis  ^idemiciBk 
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carius  descenderet,  passeres  extinct!.  Chloris,  cam  tamen 
ayes  rarom  aerem  melius  ferre  credantur,  asgrotavit,  cam  aer 
dimidio  leyior  esset,  et  ipsa  lacerta  langoidios  Tixit  *  *  * 
Hinc  10  aere  levi  vires  fraDguntar."  But  he  subseqaently 
shows  that  these  effects  are  not  solely  to  be  attributed  to  the 
rarity  of  the  air :  '*  Robusti  agricolss  enormia  pondera  per 
precipites  Alpiam  vias  indefessi  elevant  Si  alii  a  secessa  in 
montanam  aerem,  febricolas»  deliqaia  animi,  haemorrhagias 
exigaas,  haemoptoen*  passi  sont,  ad  contentionem  potias  ad- 
8censos»  atque  ad  intensas  vires  respirationis  retalerim: 
qniescentes  enim  viatores  iidem  nihil  ejasmodi  patiaotar, 
neqae  eqais  usi*." 

The  mathematicians  who  were  sent  by  the  king  of  France 
to  South  America,  lived  several  months  on  the  top  of  the 
Andes,  where  the  barometer  stood  at  fifteen  inches,  shewing 
just  half  the  pressure  of  the  atmosphere  on  the  level  of  the 
sea,  without  the  smallest  inconvenience  from  that  great 
change* 

Neither  can  these  apparent  contradictions  be  reconciled  by 
supposing  that  the  frame  becomes  habituated  to  the  changes 
by  their  more  gradual  occurrence.  By  ascending  a  hill  about 
nine  hundred  feet  in  height,  which  is  accomplished  with  ease 
in  half  an  hour,  we  arrive  at  a  portion  of  the  atmosphere  one- 
thirtieth  lighter  than  on  the  common  surface  of  the  earth :  a 
much  greater  change  than  usually  takes  place  in  so  short  a 
time  on  the  surface ;  yet  so  far  from  being  depressed,  we  are 
exhilarated  by  the  transition. 

In  this  instance  it  must  be  recollected  that  no  change  has 
taken  place  in  the  air  itself;  the  transition  is  produced  by  our 
removing  from  one  portion  of  it  to  another.  But  let  the  ba- 
rometer sink  an  inch  in  half  an  hour  whilst  we  remain  sta- 
tionary, and  we  should  experience  all  the  injurious  effects 
above  detailed  in  the  highest  degree,  though  the  density  of 
the  air  with  which  we  are  surrounded,  and  rapidity  of  transi- 
tion, are  the  same  as  in  the  former  case.     Again,  let  this 

*  Elem.  Physiol,  lib.  viii,  sect.  vii. 
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ohange  occur  very  grad«mny,  or  let  the  barometelr  temeAh  lotig 
stationary  at  tiiis  tow  point,  and  (agreeable  to  the  observationd 
at  p.  238)  the  iDJnriottiB  effects  will  be  greatly  diminished.  It 
is  evident,  then,  that  it  is  tome  other  change  in  the  air, 
which  accompanied  its  rarefaction  (a  condition  which  is 
not  inherent  in  light  air),  which  prodtlces  these  effects. 

The  brilliant  discoveries  of  latent  heat,  and  the  va^fing 
eiapacities  of  bodies  for  heat,  have  opened  a  new  era  in  che* 
mistry ;  and  the  extension  of  these  principles  to  elec- 
tricity, which  has  taken  place  of  late  years,  may  produce 
not  less  important  results.  It  has  been  distiocily  proved  that 
the  electric  fluid,  as  well  as  caloric,  exists  in  a  latent  state ; 
and  that  the  changes  of  bodies  from  the  solid  to  the  fluid, 
and  from  the  fluid  to  IJhe  aeriform  states,  and  vice  versa,  pro- 
duce correspondent  changes  in  the  quantity  of  free  electricity 
^hich  they  contain.  It  has  also  been  ascertained,  that  the 
rarefaction  and  condensation  of  air  produce  similar  changes, 
on  the  same  principle :  and  these  effects  are  not  to  be  con- 
sidered as  of  partial  and  accidental  occurrence,  from  the  oc- 
casional pesence  of  electricity;  for  it  is  known  that  that 
fluid  is  universally  difiused  throughout  nature,  every  body 
with  W)iich  we  are  acquainted  containing  it,  and  in  particular 
it  is  known  to  form  one  of  the  constituent  principles  of  the 
atmo^here,  where  its  agency  is  in  the  highest  degree  im-^ 
potlacnt. 

**  Bodies  lose  their  capacity  to  contain  electricity  in  pro- 
portion as  their  volume  is  diminished*." 

**  Air,  on  being  expanded,  has  its  capacity  for  electricity 
increased  f." 

**  Air  in  expanding,  abstracts  electricity  from  surrounding 
bodies  J.** 

'*  Air,  when  condensed  in  an  insulated  ball,  gives  out  elec- 
tricity in  the  first  operation,  and  afterwards  caloric:  air, 
when  condensed  in  an  air-gun,  as  soon  as  discharged  in  a 

*  Wilkinson's  Elements  of  Galvanism,  vol.  i,  p.  223. 
t  Ibid.  vol.  ii,  p.  223. 
t  Ibid.  vol.  ii,  p.  233. 
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dark  room,  ^immgagas  light  by  the  BiuUeii  dMstraction  of 
electricity,  so  as  to  reader  it  laiBUio«s*»'' 

"A  glass  jar  of  a  hoadred  and  mtf  0q«are  inches  of 
ooated  surface  was  found,  when  charged  in  the  opea  air«  ca- 
pable of  fttsing  one  inch  and  a  half  of  lead  wire  one  hon* 
di\edi;h  of  aa  inch  tUek,  When  it  iras  plaoed  ntider  the  coq«- 
densing  fipparatus  it  became  >capahle  ^  fosing  a  greater  qaan- 
tity  in  proportion  to  the  aerial  preaswre.  When  a  jar  is 
placed  under  un  ediausted  receiver,  the  charge  is  diminished 
in  proportion  to  tibe  exhaustion  f." 

**  When  the  capacity  for  electricity  of  any  body  is  in- 
creased, its  conducting  powers  are  also  increased  ;{:•"  '*  Air, 
on  being  rarefied  has  ils  «aaductuig  powers  increased  §•" 

**  M.  Canton  has  observed  that  the  rarefaotion  and  con* 
densation  of  air  occasioned  changes  in  its  electrical  state  U*" 

It  is  evident,  therefore,  that  any  diminution  in  the  density 
of  the  atmosphere  most  increase  its  capacity  for  electricity, 
and  consequently  diminish  the  quantity  of  that  fluid  which  h 
possesses  in  a  free  state :  and  if  it  has  been  prored  that  a 
rardaction  of  the  air  aocompames  the  prevalence  of  c^Iera, 
k  falbvs  that  the  diseaae  is  acoaropanied  by  a  diminution  of 
the  .free  dectric  flmd  in  the  atmosphere^.     It  is  this  de* 

*  WUkiDson^s  ElomentiB  of  iQalfaniHn,  toI.  ii,  p.  £33. 

t  Ibid.  .p.  235.  I  Ibid.  p.  210, 234. 

§  Encyclopedia  Britannics,  article  Electricity.  ||  Ibid. 

%  As  it  is  possible  that  this  work  may  be  interesting  to  persons  in 
India  not  in  the  profession,  to  whom  this  illustration  may  not  be  intel- 
ligible, I  will  endeavour  to  place  it  in  a  more  familiar  point  of  view. 
Take  •  spongpe  'hslf  filled  with  water,  and  let  the  sponge  represent  the 
atmosphere,  and  the  water  It  •contains,  the  electric  fluid  in  the  at- 
mosphere. Squeeze  the  aponge.  Mid  its  capacity  for  water  will  be 
diminished ;  the  water  will  appear  abundant  though  its  actual  quantity 
is  not  increased.  In  the  same  manner  condensation  of  tiie  air  in- 
creases  its  electricity.  Again,  take  off  the  pressure  from  the  sponge, 
and  its  capacity  for  water  will  be  increased ;  the  water  will  be  absorbed 
and  the  sponge  appear  dry.  Thus,  likewise,  rarefaction  of  the  atmo- 
sphere Hmniihesiu  electricity.  * 

R  2 
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thence  it  again  gradually  deelinea  till  6  next  morning;  the 
time  of  Hs  fleoond  nrinininm* 

M.  SchoMer  found  in  Europe,  that  **  (he  aUnospberieal 
electricity  in  calm  and  serene  weather  is  eanstamtly  posMve^ 
snigect  however  to  two  daily  flactoations.  It  is  at  its  mini* 
mom  a  little  before  snnrise ;  it  then  gradoally  accnmnlates 
and  reaches  its  first  maximom  a  few  honrs  afterwards  (8 
o'clock  in  May) ;  at  this  period  it  begins  to  diminisb  till  it  has 
suocessiTely  descended  to  its  second  minimom.  The  second 
ttaximnni  of  atmospherical  electricity  exists  in  the  eveningy 
aboitttwo  boars  after  snnset;  it  then  diminishes,  at  first  ra- 
pidly, and  next  in  slower  pn^ession,  doring  the  whole  of  tbe 
night,  to  present  again  on  the  following  day  the  same  oscil- 
lations. These  regular  floctnations  may  be  obserred  throdgb- 
oat  the  year,  more  easily  in  fine  than  in  doady  weather,  and 
of  greater  duration  in  summer  than  in  winter.  They  are 
not  inflaenced  by  temperature  f." 

The  comparison  of  these  two  series  of  phenomena  will  be 
facilitated  by  the  following  abstract. 


BAROMETER. 
Falling.        lUsing.  Falling. 


Rising. 


HorBbilrgk,  10^11  a.u,  to  4  p.m.  to  10-11  p.m.  to  4  a.m.  to  10-11  a.h. 
Humboldt,  9  A.  m.  to  4  p.  m.  to  11  p.  m.  to  4  a.  m.  to  9  a.  m. 
Balfour^  10  a.m.  to  6  p.m.  to       10  p.m.  to  6  a.m.  to       10  a.m. 

ELECTRICITY. 
Falling.    lUsing.        Falling.  Ri^ng. 

Read,  9  a.  m.  to  4  p.  m.  to  8-12  p.  m.  to  6  a.  m.  to  9  a.  m. 

Saussure,     9  a.  m.  to  4  p.  m.  to  8  p.  m.       to  6  a.  m.  to  9  a.  m. 
Schubler,     8  a.  m.  8  p.  m.      to  5^  a.  m.? to  8  a.  m. 

The  mean  results  are  as  follows : 

1st  Maximum.  1st  Minimum    2d  Maximum. 
Density,        10  a.  tt.  4-5  p.  m.  10-1 1  p.  m. 

Electricity,  8-9  A. M.  4     p.m.  9        p.m. 

*  Encyclopaedia  Britannica,  art.  Eieetrieity, 
t  Journal  of  Soieace  and  the  Arts,  No.  4. 


2d  Minimum. 

4-5  A.M. 
6       A.M. 
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,  M.  Saussnre  has  presented  very  minute  details  of  the  me- 
teorological phenoniena  occurring  during  three  days  at  Ge^ 
neva*.  The  followii^  table  contains  the  observations  on  the 
barometer  and  electron^^ter  for  the  first  day,  which  was  per- 
fectly serene. 


9  a.m. 

Barometer. 

Electrometer. 

26.6.  7 

2— 

11 

26.6.  5 

1—6 

2  p.m. 

26.6.  1 

1—1 

6 

26.6.  1 

I— 1 

6 

26.6. 

1—0 

7 

26.6.  2 

1—8 

8 

26.6.  3 

2— 

9 

26.6.  3 

1—8 

10 

26.6.  1 

1—2 

11 

26.6. 

1—5 

12 

26.5.15 

1—2 

Iq  eight  of  the  ten  observations,  we  see  the  barometer  c^nd 
electrometer  were  both  rising,  falling,  or  sts^tionary  together. 
In  only  one  instance  is  the  electricity  increasing  whilst  the 
density  of  the  air  is  diminishing.  On  the  repining  tWQ  days 
the  weather  was  more  disturbed,  and  consequently  tins  coin- 
cidence less  marked,  though  still  very  evident 

Such  facts  are  too  remarkable  to  have  escaped  notice. 
They  are  alluded  to  by  Mr.  Wilkinson,  who  informs  ua  that 
*^  Volta  and  Read  have  observed  a  coincidence  between  the 
daily  changes  of  the  barometer  and  the  state  qf  atmospherical 
electricity.  As  the  barometer  is  higher  in  the  morning  an4 
evening  than  in  the  middle  of  the  day,  so  likewise  has  the 
atmosphere  at  these  times  b^en  observed  to  be  more  elecr 
trjcalf." 

In  the  eleventh  number  of  Thompson's  Annals  of  Philo- 
sophy, is  an  account  of  a  most  interesting  discovery  by 

*  £acych>pedia  Britannica,  art.  JSie9irud^. 
t  piectricity  of  Orivanism,  ii,  279, 
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Dr.  Proaty  of  a  regular  diurnal  variation  in  the  quantity  of 
oxygen  gas  consumed  in  respiration ;  which  appears  to  coii- 
respond  in  a  considerable  degree  with  the  electrical  changes 
in  the  atmosphere  according  to  the  observations  of  the  accn- 
rate  Bead.  Dr.  P.  has  observed,  that  "  the  quantity  of  oxy. 
gen  gas  consumed,  andconsequently  of  carbonic  acid  gas  formed, 
in  respiration,  is  not  uniformly  the  same  during  the  twenty-four 
hours,  but  is  always  greater  at  one  and  the  same  part  of  the 
day  than  at  any  other  time;  that  is  to  say,  its  maximum 
occurs  between  10  A.  M .  and  2  P.  M.,  or  generally  between 

11  and  ]  ;  and  its  minimum  commences  about  8^  SO*  P.  m. 
and  continues  nearly  uniform  till  about  3*^  3(K  A.  M.  *  *  *  * 
The  quantity  of  carbonic  acid  gas  which  has  remained  sta- 
tionary at  3.30  per  cent.,  its  minimum,  about  3^  30^  A.  M.,  sud- 
denly begins  to  increase,  at  first  slowly,  afterwards  more 
rapidly,  till  about  noon ;  when  it  is  usually  as  high  as  4.10 
per  cent.,  or  its  maximum.  From  this  point  it  almost  imme- 
diately begins  to  sink,  at  first  rather  quickly,  afterwards  more 
slowly,  till  about  8^  30^  P.  M ."  He  conceives  that  these  va- 
riations are  regulated  by  the  presence  and  absence  of  the 
sun :  and  observes,  **  are  not  all  the  most  powerful  agents  in 
nature,  as  heat,  light,  electricity,  magnetism,  8cc.,  which 
appear  to  influence  so  immediately  and  energetically  animal 
life,  directed  and  governed,  with  respect  to  their  periodical 
changes,  by  the  earth's  motion  on  its  axis  and  in  its  orbit ; 
which  act  only  by  placing  it  in  different  positions  with  respect 
to  the  sun?'' 

Read  found  the  signs  of  electricity  gradually  decrease  from 

12  at  night  to  6  in  the  morning.  Prout  finds  the  quantity  of 
oxygen  gas  consumed  begin  to  increase  about  3  in  the  morn- 
ing ;  that  is,  during  the  decrease  of  the  electricity.  Read 
found  the  electricity  (after  an  increase)  becoming  exceedingly 
weak  at  9  in  the  morning,  and  continue  so  until  4  in  the 
afternoon.  About  the  middle  of  this  period,  then — ^when  the 
electricity  is  "  exceedingly  weak,"— the  maximum  of  oxygen 
gas  consumed,  occurs.  The  electricity  increases  from  4  till 
about  two  hours  after  sunset.    The  quantity  of  oxygen  gas 
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consumed  diminishes  from  about  noon  till  about  balf  past 
eight.  At  this  time  the  electricity  (at  its  maximum)  **  be- 
comes stationary,  and  remains  in  that  state,  or  decreasing  so 
as  scarcely  to  be  sensible,  till  the  morning."  At  thb  time, 
too,  the  oxygen  gas  (about  its  minimum)  becomes  stationary, 
and  *'  continues  nearly  uniform  until  8^  SO'  A.  M .'*-— It  must 
however  be  observed,  that  no  diminution  of  the  consumption 
of  oxygen  gas,  corresponding  to  the  morning  increase  of 
electricity,  has  been  noticed*. 

Dr.  P.  likewise  remarks :  "  I  think  I  have  found  the  quan- 
tity of  carbonic  acid  gas  formed  increases  during  the  sinking 
of  the  barometer;**  which  perfectly  agrees  with  the  fore- 
going theory.  He  mentions  a  particular  day  (22d  of  August, 
1813),  on  which  a  remarkable  increase  of  the  quantity  of  oxy- 
gen gas  expended  took  place;  and  the  state  of  the  atmo- 
sphere on  that  day  appears  to  have  been  very  similar  to  that 
which  attends  cholera.  "  Thie  maximum  at  noon  was  4.90 
per  cent. ;  and  the  minimum  at  8^  SO'  as  high  as  4.15  per 
cent.***  The  barometer  varied  from  39.80  to  29.70, 
during  the  day  ;  which  was  rather  below  the  mean  of  the  pre- 
ceding and  subsequent  periods.  The  mean  of  thermometrical 
range  was  61.  The  hygrometer  made  considerable' advances 
during  the  day  towards  damp.  The  air  was  calm ;  showers 
occasionally  fell,  composed  of  very  large  drops,  as  occurs  in 
thunder  weather."  (These  expressions  are  verbatim  the  same 
as  those  of  the  gentleman  who  described  to  me  the  state  of 
the  weather  during  the  prevalence  of  the  epidemic  in  Ge- 
neral Smith's  force. — See  page  174) f.  "In  the  evening 
there  was  a  good  deal  of  rain.     I  have    reason  to   bb- 

*  On  reference  to  the  original  paper,  I  find  that  this  mominfi^  de- 
pression of  the  oxygen  gt^  consumed,  has  actually  been  observed  bf 
Dr.  Prout,  but  was  *'  very  trifling,  and  sometimes  not  at  all  perceptible.'^ 
He  states  that  it  occurs  between  sup  and  eight  a.  m.  Mr.  Brande  also 
finds  a  diminution  of  the  gas  consumed  in  the  moming',-^'Sote  to  the 
second  edition. 

t  Are  not  these  what  M.  de  Humboldt  terma  "  electric  showers  ? '' 
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I^IBYI^   THEREPORB»    THAT  THE   ATftlQ^FHRltB   WA$   IN 
A  HIGHJUY  ELECTRICAL  STATE," 

Doe»  tbe  deficiency  of  electric  fluid  in  tbe  atmo^pber^ 
render  necessary  to  tbe  system  .tbe  decomposiiion  of  a  larger 
quantity  of  oxygen  gas  in  tbe  lungs»  and  vice  versa  ?  And 
if  the  system  is  unequal  to  tbis  additional  taski  must  not 
disease  be  tbe  consequence  2 

It  is  very  remarkable  that  Dr.  P.  has  found  "  whenever 
tbe  quantity  of  oxygen  gas  coqsumed  has  been  by  any  eause 
increased  or  raised  above  tbe  natural  standard  of  the  period, 
it  is  consequently  as  much  decreased  or  depressed  below  tb^t 
standard,  and  vice  versa."  This  circumstance  suggeats  «n 
analogy  to  the  tides ;  and  as  it  is  known  that  the  sun  end 
moon  have  a  tendency  to  produce  tides  in  the  air*  it  ij9  not  im- 
probable that  some  connection  exists  between  them  and  these 
most  remarkable  affections  of  the  fnnction  of  respiration. 
Is  there  a  greater  quantity^  or  a  greater  fluctuation  in  tbe 
quantity,  of  oxygen  gas  consumed  at  new  and  full  moon  (wbeii 
the  solar  and  lunar  tides  coincide)  than  at  tbe  quarters  (when 
they  counteract  each  other)?  Is  a  less  quantity  of  oxygen 
gas  consumed  when  the  sun  and  moon  are  both  at  tbe  horisBon 
at  new  or  full,  than  when  they  are  in  the  opposite  situations  ? 
-«-To  return  from  this  digression* 

Other  observations  have  been  madoi  which  farther  prove  a  • 
correspondence  between  tbe  gravity  and  electricity  of  tbe 
atmosphere :— " 

**  The  barometer  is  high  in  serene  weather,  and  particularly 
in  frosty  weather." 

**  Electricity  is  abundant  in  the  atmosphere  in  serene  wea- 
ther and  during  frost*." 

**  The  barometer  is  generally  lower  in  summer  and  in  warm 
weather,  than  in  winter  or  in  cold  weather;  and  stands  highest 
in  botii  seasons  during  fair  weather  f." 

**  The  proportion  of  electricity  in  tbe  atmosphere  during 

*  Encyclopedia  Britannica,  articles  Barometer  and  Electricity, 
t  Robertson  on  tbe  Atmosphere,  vol,  i,  p.  d4. 
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winter  appears  to  be  muefa  greater  than  wbat  it  contaiiis  dur- 
ing summer*.*' 

The  science  of  meteorology  is  still  in  its  infancy,  and  the 
causes  of  its  phenomena  are  far  from  being  perfectly  explained; 
but  mucb  light  has  been  thrown  on  the  subject  since  the  im- 
portant agency  of  aerial  electricity  has  been  discovered  and 
appreciated.  It  may  be  said,  without  hesitation,  that  no 
change  whatever  takes  place  in  the  atmosphere  without  being 
either  an  effect  or  a  cause  of  a  correspondent  change  in  its 
electrical  state. 

It  appears  to  be  clearly  ascertained,  that  water  in  the  state 
of  vapour,  or  in  that  form  in  which  it  is  diffused  through  the 
atmosphere,  has  a  greater  capacity  for  the  electric  fluid,  as 
well  as  for  caloric,  than  when  in  the  liquid  state ;  and  that  an 
additional  quantity  of  the  former  principle,  as  much  aa  of  the 
latter,  is  necessary  to  enable  water  to  assume  and  retain  the 
ssriform  state. 

**  According  to  Mr.  Bead»  vapour  has  a  greater  capacity 
for  electricity^  or  absorbs  and  requires  more  of  that  fluid,  than 
water,  its  denser  state ;  and  therefore  rarefactiQn  must  dimir 
nish  and  condensation  increase  the  sensible  electric  charge  of 
vapour. 

.    **  The  experiments  of  Volta  and  Saussure  have  shown  that 
evaporation  produces  negative  electricity  f» 

*  Ibid.  vol.  i,  p.  35.  The  diurnal  and  septenary  variations  of  the  baro- 
meter are  much  more  remarkable  and  constant  in  tropical  than  in  tem« 
perate  climates ;  thunder  storms  are  more  violent ;  and  indeed  all  the 
operations  of  nature  appear  to  be  upon  a  larger  scale,  and  more  re- 
gular, in  these  than  in  other  countries.  It  does  not  appear  that  a 
regular  series  of  experiments  and  observations  on  the  electricity  of  the 
atmosphere  has  ever  been  made  within  the  tropics,  though  it  is  probable 
froflu  these  circumstances  that  it  would  be  attended  with  new  and  im- 
portant results :  but  the  erratic  life  of  the  soldier,  and  the  want  of  in*- 
struments,  throw  almost  insuperable  obstacles  in  the  way  of  many  who 
might  be  induced  to  make  such  attempts. 

t  The  term  pmiwe  electricity^  expresses  that  state  of  a  body  in 
which  it  possesses  mo^  than  its  natural  quantity  of  electric  fluid,  or 
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**  Drying  a  woollen  cloth  before  the  fire  makes  it  negatively 
electric*." 

"  Electricity  seems  to  be  the  immediate  bond  of  connection 
between  the  atmosphere  and  water  which  is  suspended  in  it. 
It  is  by  its  various  operations  that  the  phenomena  of  rain,  snow, 
and  lightning,  and  various  other  kinds  of  meteors  are  occa- 
sioned+." 

"  Electric  fire,  as  well  as  common  fire,  gives  repulsion  to 
particles  of  water,  therefore  electrical  fire»  as  well  as  common 
fire,  assists  in  raising  vapours. 

**  The  abstraction  of  electrical  fire  from  vapours  occasions 
it  to  resolve  into  rain|.'* 

"  Dr.  Kirwan  imagines  that  the  immediate  cause  of  rain 
is  in  consequence  of  the  subtraction  of  the  electric  fluid,  which 
keeps  the  particles  of  vapour  at  a  distance  from  each  other. 
This  most  frequently  happens  firom  the  repulsion  or  atti:action 
of  other  clouds ;  thence  ensues  an  increased  volume  of  these 
particles;  which  by  collecting  form  drops,  whose  weight  be- 
ing superior  to  the  resistance  of  the  air,  they  necessarily  de* 
scend  and  form  rain§." 

To  this  theory  of  the  formation  of  rain,  may  be  opposed 
that  of  Dr.  Hutton,  who  supposed  that  the  condensation  was 
produced  by  the  abstraction,  not  of  electric  fluid  but  of  caloric. 
That  cause  appears  equal  to  the  eflect;  but  to  prove  the 
truth  of  the  theory  it  is  necessary  to  show  that  a  diminution 
of  temperature  always  precedes  rain.'  Oo  the  contrary,  it 
very  frequently  happens  that  rain  is  preceded  by  an  increase 
of  temperature.    The  greatest  tendency  to  rain  in   India, 

more  than  surrounding  bodies,  and,  consequently,  is  giving  it  out  to 
surrounding  bodies.  Negativeljf  electric  bodies  possess  less  than  the 
natural  quantity,  or  than  other  bodies,  and  therefore  attract  it  from 
neighbouring  bodies. 

*  Encyclopedia  Britannica,  articles  Electricity  and  Thunder. 

t  Ibid,  article  Atmosphere. 

X  Franklin's  Letters  on  Electricity,  passim. 

§  Robertson  on  the  Atmosphere,  vol.  i,  p.  214. 
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takes  place  in  the  aftenioon  and  evening,  which  is  the  hottest 
part  of  the  day ;  and  it  seldom  rains  early  in  the  morning, 
which  is  by  far  the  coldest 

''  It  is  remarkable  that  the  part  of  the  atmosphere  at  which 
clouds  form,  has  not  arrived  at  the  point  of  extreme  moisture, 
or  near  that  point,  even  a  moment  before  their  formation. 
They  are  not  formed,  then,  because  a  greater  quantity  of 
yapoor  had  got  into  the  atmosphere  than  could  remain  there 
without  passing  its  maximum.  It  is  still  more  remarkable, 
that,  when  clouds  are  formed,  the  temperature  of  the  spot  in 
which  they  are  formed  is  not  always  lowered,  though  this 
may  sometimes  be  the  case.  On  the  contrary,  the  heat  of 
the  clouds  themselves  is  sometimes  greater  than  that  of  the 
surrounding  air.  Neither,  then,  is  the  formation  of  clouds 
owing  to  the  capacity  of  air  for  combining  with  moisture  be- 
ing lessened  by  cold ;  so  far  from  that,  we  often  see  clouds 
which  had  remained  in  the  atmosphere  during  the  heat  of  the 
day,  disappear  in  the  night  after  the  heat  of  the  air  was  dimi- 
nished. *  *  *  The  formation  of  clouds  and  rain  is  neither 
owing  to  the  saturation  of  the  atmosphere,  nor  the  diminu« 
tion  of  heat,  nor  the  mixture  of  airs  of  different  tempera- 
tures *." 

The  other  opinion  of  the  cause  of  these  phenomena  is  not 
liable  to  these  objections ;  and  it  appears  to  be  attended  by 
all  the  simplicity  and  complete  evidence  which  usually  accom- 
panies truth.  A  portion  of  air  brought  into  the  negative  state 
of  electricity  by  rarefaction  or  other  causes,  and  with  its  con- 
ducting power  also  by  the  same  means  increased,  comes  into 
contact  with  other  portions  of  air,  loaded  with  moisture,  but 
possessing  a  suflScient  quantity  of  electric  fluid  to  enable  it  to 
retain  the  transparent  state ;  consequently  the  electricity  is 
abstracted  from  the  latter;  they  are  converted  into  clouds 
(or  portions  of  vesicular  vapour,  which  is  the  first  process  in 
the  formation  of  rain) ;  and  from  a  farther  loss  of  electricity 

*  Thomson's  Chemistry,  vol.  iii,  p.  321. 
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rain  is  produced.  Accordiogly  it  is  almost  iovariably  finnid 
that  cio«ds  are  negatlTely  electrified;  and  particolarly  when 
they  are  about  to  resoWe  into  rain. 

It  is  generally  observed,  that  the  electricity  of  the  atmo- 
sphere is  po^re  and  strong  in  serene  and  dry  ifeather; 
and  (hat  it  becomes  weak  or  negative,  or  rapidly  changing 
from  positive  to  negative,  and  vice  versa,  iu  the  opposite  states 
of  the  atmosphere.  It  is  a  striking  fact,  that  negative  eleetri* 
city  is  never  found  in  the  air  in  fine  weather,  except,  perhaps, 
from  local  caases  originating  on  the  earth '**^, 

M.  Cavallo  concludes,  that  "  the  presence  of  clovds  gene- 
rally lessens  the  positive  electricity  of  the  electrical  kite;  when 
k  rains  its  electricity  is  generally  negative,  and  very  seldom 
positive." 

**  £Ugnor  Beccaria  fonnd  that  the  eleotricky  of  the  air  is 
iBsnaUy  positive,  and  has  a  manifest  relation  to  the  state  of 
the  vaponr  it  contains.  The  electrical  indications  of  the  ap- 
paratus are  frequently  affected  by  the  passive  of  douds  over 
it,  and  by  the  transition  of  a  current  of  m  from  any  sitnatioa 
wlMre  clouds  are  forming  or  vapours  tailing*  With  the  ex- 
ception of  circumstances  'of  this  kind,  negative  .electrioity  is 
rarely  observed  in  the  atmosphere  f."  Observations  almost 
precisely  similar  are  made  by  Saussure.  He  particularly  re- 
marks, that  in  serene  weath^  the  electricity  is  always  posi- 
tive. The  experiments  of  Mr.  Read  >have  ted  him  to  tlie 
same  conclusions. 

*  Read  has  found  that  the  miasmata  from  vegetable  putrefaction 
ocotsion  negative  electricity  in  the  sur.  Is  not^  then,  the  air  of  marshes 
(where  the  decomposition  of  nroch  vegetable  matter  is  oonlinnaUy 
going  on,  particularly  in  hot  weather)  negatively  electric  ?  And  is  not 
this  an  approach  to  the  solution  of  that  celebrated  medical  problem^ 
the  cause  of  the  unhealthiness  of  marshes  ?  The  thick  and  luxuriant 
jungles  of  India  are  equally  productive  of  fever  with  marshes ;  and  it  is 
generally  ascribed  to  the  great  quantities  of  moist  putrefying  vegetable 
matter  they  contain,  occasioning  a  vegetable  mould  of  the  richer 
nature. 

t  Encyclopedia  Britannica. 
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Mr.  Crosse  (who  is  lAetitioaed  by  Mr.  Singer  as  a  most 
active  and  intelligeat  electrician^  who  had  made  ^ery  name'> 
roos  observations  with  a  remarkably  extensive  atmospherical 
condiictor)  infers :  "  That  in  the  uiual  state  of  the  aimo^ 
sphere,  its  eiedricity  is  in'eariably  positive ;  'whenever  the 
megative  electricity  is  observed  in  the  apparattu  it  is  certain 
fh6^  there  is  eithisr  rain,  snow,  hail,  or  a  mist  in  its  imme* 
diate  neighbourhood,  or  that  a  thunder  cloud  is  near^J* 

tt  is  evident,  thetefore,  that  the  occurrence  of  clouds  and 
mifk  indicates  a  deieiency  ^f  the  electric  flaid  in  portions  of 
the  atmosphere ;  and  as  these  phenomena  htLve  been  shown 
to  attend  the  prevalence  of  the  epidemic,  it  is  equally  evident 
Aiom  thence  that  this  state  accompanies  the  disease  f. 

The  thick,  misty,  or  "  whitish"  state  of  the  atmosphere,  on 
thl9  same  principles  lead  to  the  same  conclusion.    From  the 

*  Singer's  Elements  of  Electricity. 

1 1  have  -of  iate  had  reason  to  beliere  that  the  connection  between 
the  disease  and  the  rskiy  seasena  is  less  uniform  than  I  previously  sup^ 
posed.  Some  Instances  have  occurred  of  its  appearances  with  severity 
in  December,  January,  and  February,  1819-20.  I  have  met  with  only 
one  more  account  of  the  state  of  the  weather  during  these  attacks, 
which  is  as  follows  :— 

'' extract  of  a  Letter  dated  December  31,  1819,  from  the  Bengal 
Hurkaru  of  "Ate  25th  ultimo. 

"  The  dity  we  tnariAfed  ^am  Lohargong,  where  they  had  but  very  fbw 
eases  oi  cholera,  the  disorder  broke  out  in  our  oamp*  and  most  of  thos9 
who  were  attacked  that  day,  died  in  a  very  few  hours.  The  disorder 
continued  with  us  till  the  day  we  arrived  at  Jubbulpore,  when  it  ceased 
entirely.  It  was  not  raging  in  any  of  the  towns  or  villages  we  passed 
through,  nor  were  they  subsequently  infected  with  it.  During  this  time 
At  weather  was  cloudy,  now  and  then  a  slight  fall  of  rain,  but  the  night 
previous  to  our  marching  into  Jubbulpore,  it  rained  very  heavily,  and 
continued  raining  the  following  day  and  night." 

Here  we  again  observe  thfe  remarkable  fact  of  the  heavy  rain  imme- 
diately preceding  or  attending  the  cessation  of  the  epidemic ;  and  the 
occurrence  of  a  series  of  cloudy  and  rainy  weather  at  a  time  when  the 
atmosphere  in  the  part  of  the  country  where  the  disease  appeared 
(Bengal)  is  usually  in  a  state  of  perfect  serenity. 
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deficiency  of  the  electric  fluid,  the  water  contained  in  the  air 
is  unable  to  retain  the  perfectly  aeriform  state,  in  which  it  is 
transparent. 

On  this  theory  of  the  cause  of  cholera  we  are  likewise  fur- 
nished with  an  explanation  of  the  remarkable  incongruity  of 
rain  appearing  in  some  instances  the  cause,  and  in  others  the 
cure  of  the  disease.  The  cause  of  the  rain  is  also  the  cause 
of  the  disease ;  and  the  condensation  itself,  by  restoring  the 
electric  fluid  to  the  atmosphere,  removes  the  disease.  Ac- 
cordingly, the  epidemic  frequently  precedes  the  rain,  and 
ceases  after  heavy  rain,  and  with  the  tendency  to  rain.  Com- 
mon observation  points  out  occurrences  analogous  to  these 
during  a  thunder  storm :  previous  to  the  rain  we  feel  op- 
pressed and  anxious,  but  on  its  falling  freely,  we  are  instantly 
relieved.  After  heavy  rain  the  atmosphere  frequently  be- 
comes unusually  clear;  indicating  the  presence  of  an  unusual 
quantity  of  electricity. 

It  is  a  common  error  that  the  atmosphere  is  highly  charged 
with  electric  fluid  during  thunder  storms;  we  have  the 
strongest  evidence  that  at  these  periods  it  contains  much  less 
than  its  natural  quantity. 

Dr.  Franklin  infers  from  his  long  and  able  researches, 
"  That  the  clouds  in  a  thunder  gust  are  most  commonly  in 
a  negative  state  of  electricity 9  but  sometimes  positive.  The 
latter,  I  believe,  is  rare.  For  the  most  part  it  is  the  earth 
which  strikes  into  the  cloude,  and  not  the  clouds  into  the 
earth*  Those  who  are  versed  in  electrical  experiments  will 
easily  conceive  that  the  appearances  will  be  nearly  the  same 
in  both  cases."  He  likewise  mentions,  that  '^  in  many  ob- 
servations made  by  Mr.  Kinnersly,  the  clouds  were  constantly 
in  the  negative  state,  with  but  one  exception"*^." 

Mr.  Morgan  maintains,  that  the  deficiency  of  electric  fluid 
which  causes  the  explosion  always  exists  in  some  part  of  the 
atmosphere,  and  never  in  the  earth  f. 

•  Letters  on  Electricity.  t  Encyclopedia  Britannica. 
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Henee  it  is  sufficiently  evident,  that  on  the  occnrrence  of 
timnder-storms,  large  portions  of  the  atmosphere  possess  less 
than  their  oataral  share  of  electric  fluid ;  and  consequently 
strongly  attract  it  from  neighbouring  portions,  or  from  the 
earth ;  whence  the  flash,  sound,  and  rapid  condensation,  pro- 
ducing heavy  rain,  necessarily  follow.  In  fact,  it  appears, 
that  the  principal  difference  between  a  thunder-storm  and 
common  rain  is  the  more  rapid  and  copious  passage  of  elec- 
tricity, in  consequence  of  a  greater  deficiency  in  the  nega* 
tive  portions  of  air,  whence  the  fluid  in  its  course  becomes 
evident  to  oar  senses.  Accordingly,  the  rain  which  attends 
thunder  is  the  heaviest.  Agreeably  to  these  views  we  find, 
that  many  of  the  most  destructive  attacks  of  the  epidemic 
have  been  attended  by  violent  thunder-storms. 

On  the  foregoing  principles  it  follows,  that  positive  elec- 
tricity should  increase  evaporation ;  and  this  has  been  ob- 
served to  be  the  case  by  Franklin  and  others.  It  follows, 
likewise,  that  a  diminution  of  the  electricity  of  the  atmo- 
sphere should  retard  that  process;  and,  on  the  supposition 
that  such  is  the  cause  of  the  epidemic,  that  the  evaporation 
of  fiuids  should  be  unusually  slow  during  its  prevalence.  In 
support  of  this  position  T  have  but  one  fact  to  ofier.  During 
the  prevalence  of  the  disease  at  Bellary,  a  very  thin  piece  of 
linen,  resembling  muslin,  about  eighteen  inches  square,  was 
wetted  and  wrapt  round  a  wine-bottle  for  the  purpose  of 
cooling  its  contents,  at  noon.  At  9  P.  M.  it  was  still  so  wet 
that  a  very  considerable  quantity  of  water  was  wrung  out  of 
it.  Heavy  rain  had  previously  occurred,  but  none  had  fallen 
for  several  days.  According  to  the  common  course  of  eva- 
poration in  India,  the  cloth  would  have  been  completely  dry 
in  three  or  four  hours ;  and  in  the  driest  weather,  in  a  much 
shorter  time.  I  was  much  struck  by  this  occurrence  at  the 
time ;  and  mentioned  it  in  a  report  to  the  Medical  Board, 
though  I  had  not  then  any  idea  of  connecting  it  with, 
theory. 

s 
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Does  the  salubrity  of  air  in  general  bear  any  proportion  to 
its  power  of  absorbing  moisture  independent  of  temperature  t 
It  is  observed,  that  evaporation  is  more  copious  in  spring 
than  in  autumn,  in  England,  though  the  latter  is  much 
hotter  than  the  former ;  and  it  is  well  known  that  spring  is 
much  more  healthy  than  autumn.  The  land-winds  on  the 
Coromandel  coast  are  in  a  high  degree  evaporating ;  and,  as 
it  has  been  already  observed,  very  conducive  to  healths  They 
have  also  been  observed  to  be  in  a  very  remarkable  degree 
favourable  to  electrical  experiments ;  but  it  is  doubtful  whe- 
ther that  property  is  owing  to  their  possessing  an  unusual 
quantity  of  electric  fluid,  or  to  tbeir  less  conducting  power. 

The  harmattan  in  Guinea  is  not  more  remarkable  for  its 
drying  than  its  salubrious  quality ;  and  it  does  not  appear, 
from  the  accounts  which  are  given  of  it,  that  the  former 
arises  from  its  heat.  Is  not  this  extraordinary  wind  highly 
charged  with  positive  electricity  ? 

It  has  been  very  long  and  generally  observed,  that  earth- 
quakes either  accompany  or  precede  severe  epidemical  dis« 
eases.  Mr.  Webster  (who  has  paid  the  most  minute  and  la- 
borious attention  to  all  the  histories  of  epidemics,  and  all  the 
remarkable  phenomena  of  nature,  of  which  any  records  are  to 
be  found)  is  extremely  clear  and  explicit  on  this  head ;  and 
his  evidence  is  such  as  to  place  the  truth  of,  at  least,  this 
part  of  his  interesting  speculations  beyond  a  doubt  He  thus 
concludes  :^^ 

**  The  phenomenon  most  generally  and  closely  connected 
with  pestilence  is  an  earthquake.  From  all  the  facts  that  I 
can  find  in  history,  I  question  whether  an  instance  of  a  con- 
siderable plague  in  any  country  can  be  mentioned,  which  has 
not  been  immediately  preceded  or  accompanied  with  convul- 
sions of  the  earth.  If  any  exceptions  have  occurred,  they 
have  escaped  my  researches.  It  does  not  happen  that  every 
place  where  pestilence  prevails  is  shaken;  but  during  the 
progress  of  the  disease  which  I  denominate  pestilence,  and 
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wUcb  ran,  in  certain  periods,  orer  large  portions  of  the  globe* 
some  ports  of  the  earth,  and  especially  those  which  aboood 
most  with  subterranean  fire,  are  violently  agitated. 

''  By  adverting  to  the  foregoing  history,  the  reader  will 
find  that  all  those  years  in  which  considerable  earthqoakes 
hare  occurred  in  America  have  been  remarkably  sickly. 
These  yean  arc  1638,  1647,  1658,  1662  and  1663,  1668, 
1727,  1755,  1783.  See  the  history  and  the  Bills  of  Morta- 
Uty.  Even  the  slighter  shocks  have  been  attended  with  con* 
siderable  sickness,  or  have  introduced  a  series  of  epidemics, 
being  contemporary  with  the  measles,  influenza,  or  sore 
throat,  as  in  1669,  1720,  1787,  1757,  1761,  1769,  1771, 
1791. 1797. 

''  To  enumerate  the  instances  in  Europe  and  Asia  would 
be  a  useless  repetition  of  the  events  related  in  the  preceding 
history,  to  which  the  reader  is  referred"*^." 

The  epidemic  cholera  in  India  likewise  affords  the  strong- 
est confirmation  of  this  remarkable  fact.  Earthquakes  are,  in 
general,  by  no  means  common  in  India,  but  since  the  appear- 
ance of  the  epidemic  they  have  been  extremely  so ;  and  in 
some  instances  their  effects  have  been  very  ruinous. 

Several  shocks  were  experienced  at  Ganjam  and  Berham- 
pore,  in  October,  1817.  Five  shocks  were  felt  in  the  course 
of  a  few  minutes  at  Benares  on  the  16th  of  October,  1817, 
and  either  the  same,  or  others  about  the  same  time,  at  Cawn- 
poor,  and  in  camp  of  the  centre  division  of  the  Bengal  army. 
Shocks  were  felt  almost  hourly  at  Beucoolen,  on  the  17th  and 
18th  of  March,  1818.  On  the  16th  of  June,  1819,  a  very  general 
and  severe  shock  was  experienced.  It  was  felt  at  Calcutta 
and  in  many  parts  of  Bengal,  and  in  Nepaul ;  at  Madras,  and 
at  places  near  the  southern  point  of  the  Peninsula ;  at  Bom- 
bay and  in  Guzerat;  and  particularly  at  Porebunder  and 
Booj.  At  the  last  place  it  was  extremel  destructive;  and 
numerous  shocks  were  felt  in  the  neighbournood  for  a  month 

•  History  of  Epidemical  Diseases,  vol.  ii,  p.  15. 
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afterwards ;  it  was  computed  that  not  less  than  fifty  occurred 
duriDg  that  time.  A  pretty  severe  one  was  felt  at  Kaira  in 
Guzerat,  on  the  23d  of  July.  In  that  part  of  the  country 
many  shocks  were  again  felt  on  the  22d  of  September  and 
the  two  following  days.  At  Chittagong  several  shocks  oc- 
curred on  the  11th  and  12th  of  September ;  at  Wallajabad 
in  the  Camatic,  on  the  2d  of  October ;  and  at  Brutenzorg^ 
near  Batavia,  oh  the  same  day;  at  Tirhoot  on  the  3d  of 
August.  Four  shocks  were  again  felt  at  Chittagong  be- 
tween the  4th  and  20th  of  October.  A  Calcutta  journalist 
writes:—"  The  reports  of  the  late  earthquake  that  extended 
itself  over  India  had  scarcely  ceased  reaching  us  from  the 
remoter  stations  of  the  interior,  before  we  have  to  record  the 
shock  of  another,  which  was  distinctly  felt  throughout  Cal- 
cutta on  the  11th  instant  (November).  This  shock  and  se- 
veral others  about  the  same  time,  were  also  felt  at  various 
other  places.  I  have  no  doubt  that  these  are  far  from  the 
whole  of  the  notices  of  these  occurrences  which  may  be  met 
with  in  the  public  prints,  as  I  have  not  engaged  in  any  ex- 
press search  for  them. 

It  may  be  alleged,  that  the  coincidence  of  the  occurrence  of 
these  phenomena,  with  the  uncommonly  rainy  and  stormy 
seasons,  and  prevalence  of  cholera,  is  merely  the  efiect  of 
acctc/^n^,*— the  common  refuge  of  the  sceptic,  and  in  whose 
favour  he  is  infinitely  credulous.  But  if  it  shall  be  proved 
that  earthquakes  are  ordinarily,  if  not  constantly,  attended  by 
similar  states  of  the  atmosphere,  it  must  surely  remove  any 
remaining  doubts  of  the  intimate  connection  of  the  whole  three 
sets  of  appearances  with  each  other ;  and  enable  us  (which  is 
the  present  object)  to  apply  whatever  knowledge  we  possess 
of  the  cause  of  earthquakes  to  the  elucidation  of  that  of  the 
epidemic  cholera. 

One  of  the  most  general  observations  regarding  earth- 
quakes is,  that  they  occur  in  a  still,  sultry,  and  oppressive 
state  of  the  atmosphere ;  and  this,  likewise,  has  been  com- 
monly remarked  in  India.    It  is  well  known  that  this  state  is 
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the  Gommon  precursor  of  thander-storms ;  and  thence  a  con- 
jecture may  arise,  that  these  disturbances  have  a  common 
origin.  The  state  of  the  atmosphere  previous  to  the  hurri- 
canes in  the  West  Indies,  as  described  by  Dr.  Mosely,  is  pre- 
cisely similar  to  that  which  in  innumerable  instances  has  been 
found  to  precede  earthquakes.  "The  ruin  and  desolation 
accompanying  an  hurricane  cannot  be  described.  Like  fire, 
its  resistless  force  consumes  every  thing  in  its  track,  in  the 
most  terrible  and  rapid  manner.  It  is  generally  preceded 
by  an  awful  stillness  in  the  elements,  and  a  closeness  and 
mistiness  in  the  atmosphere,  which  makes  the  sun  appear 
red,  and  the  stars  larger.  But,  a  dreadful  reverse  succeed* 
ing,  the  sky  is  suddenly  overcast  and  wild.  The  sea  rises  at 
once  from  a  profound  calm  into  mountains.  The  wind  rages 
and  roars  like  the  noise  of  cannon.  The  rain  descends  in  de^ 
luges.  A  dismal  obscurity  envelops  the  earth  with  darkness. 
The  superior  regions  appear  rent  with  lightning  and  thunder. 
The  earth  often  does,  and  always  seems  to  tremble  ***.  A 
violent  hurricane  is  generally  followed  by  famine ;  and  when 
accompanied  with  an  earthquake,  by  mortal  diseases. 

**  Such  were  the  hurricanes  which  left  melancholy  traces 
in  many  of  the  West  India  islands,  in  the  month  of  October^ 
1780 :  and  particularly  at  Jamaica,  where,  on  the  3d  day  of 
that  month,  the  west  end  of  the  island  was  laid  waste  ^*  *  *^ 
The  sea  overflowed  the  land  about  half  a  mile  beyond  its 
usual  bounds,  and  carried  several  large  ships  with  it;  two 
of  which,  when  the  water  subsided,  were  left  nearly  a  quarter 
of  a  mile  on  dry  land.  This  hurricane  commenced  from  the 
south-east  about  noon,  and  continued  until  eight  in  the  even- 
ing. The  sea  rose  between  four  and  eight  o'clock,  and  sub- 
sided at  ten  with  an  earthquake"^." 

On  many  other  occasions  heavy  clouds,  rain,  and  storms 
have  been  found  to  coincide  with  earthquakes.     Sir  Wil- 

*  Treatise  on  Tropical  Diseases,  p.  12. 


262  OP   THE   PRIMARY    RBMOTB   CAU8l( 

liam  Hamilton,  who  visited  Italy  shortly  after  many  parts  of 
it  had  been  desolated  by  earthquakes,  in  1783»  and  who  made 
them  his  peculiar  study,  observes,  that  the  years  1782  and 
1783  were  very  rainy.  *'  The  part  of  Calabria  which  suffered 
most  from  the  earthquake  was  drenched  with  long-continued 
and  heavy  rain,  with  frequent  and  furious  squalls  of  wind. 
These  rains  prevailed  particularly  on  the  western  side,  where 
many  fissures  had  appeared."  It  is  likewise  said  that  tempests 
and  rain  conspired  with  earthquakes  for  the  destruction  of 
Messina*.  In  Swinburne's  ''Travels  in  the  two  Sicilies,** 
we  find  the  following  account  of  one  of  these  earthquakes :«-: 
*^  Before  and  during  the  concussion,  the  clouds  gathered,  and 
then  hung  immoveable  and  heavy  over  the  earth.  At  Palmi 
the  atmosphere  wore  so  fiery  an  aspect,  that  many  people 
thoQght  part  of  the  town  was  burning.  It  was  afterwards 
remarked,  that  an  unusual  heat  had  affected  the  skin  of  many 
persons  just  before  the  shock.  The  rivers  assumed  a  muddy 
and  ash-colonred  tinge,  and  a  sulphureous  smell  was  almost 
general.  A  frigate,  passing  between  Calabria  and  Lipari, 
felt  so  severe  a  shock,  that  the  steersman  was  thrown  from 
the  helm,  and  the  cannons  raised  up  on  their  carriages,  while 
all  around  the  sea  exhaled  a  strong  smell  of  brimstone." 

M.  de  Humboldt  mentions  an  earthquake,  by  which  the 
city  of  Cumana  was  entirely  destroyed,  on  the  21st  of  Octo- 
ber, 1766.  "  The  shocks  w^re  hourly  repeated  for  fourteen 
months. ^^**  What  was  felt  at  Quito  immediately  after  the 
great  catastrophe  of  the  4th  of  February,  1797,  took  place  on 
these  coasts?  While  the  ground  was  in  a  state  of  continual 
oscillation,  the  atmosphere  seemed  to  dissolve  itself  into 
water.  The  rivers  were  swollen  by  these  sudden  torrents  of 
rainf."  The  same  author  makes  the  following  observations 
regarding  another  earthquake  at  Cumana,  and  its  accompany- 

•  Encycl.  Brit.  art.  Earthquake. 

t  Personal  Narrative  of  Travdh  in  South  America,  vol.  ii,  p.  216. 
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ing  phenomena.  **  The  days  which  preceded  and  followed 
that  of  the  eclipse  of  the  sun,  presented  some  very  extra- 
ordinary appearances.  It  was  what  in  these  coontries  is 
called  the  season  of  winter,  that  js,  of  donds  and  slight  elec* 
trie  showers.  From  the  18th  of  October  to  the  3d  of  No- 
vember, a  reddish  yapour  rose  above  the  horizon,  and  covered 
in  a  few  minutes,  as  with  a  veil,  the  whole  azure  vault  of 
beaven«  From  the  28th  of  October  to  the  3d  of  November, 
the  reddish  mist  became  denser.  The  heat  of  the  night  was 
oppressive,  though  the  thermometer  was  no  higher  than  26''. 
The  breeze  which  generally  cools  the  air  about  eight  or  nine 
at  night  did  not  spring  up.  The  atmosphere  appeared  on  fire, 
and  the  burnt  and  dusty  groUud  was  cleft  in  all  directions* 
On  the  4th  of  November,  about  two  in  the  afternoon,  thick 
clonds  of  extraordinary  blackness  enveloped  the  lofty  moun- 
tains of  the  Brigantine  and  Tataragual.  They  extended  by 
degrees  to  the  zenith*  About  four  we  had  sharp  and  broken 
thunder  over  our  heads,  though  at  an  immense  height.  At 
twelve  minutes  past  four,  the  moment  of  the  strongest  eko" 
trie  explosion,  there  were  two  shocks  of  an  earthquake. 
They  were  preceded  by  a  violent  gust  of  wind,  and  followed 
by  an  electric  shower  of  large  drops  of  rain.  A  dead  calm 
succeeded,  which  continued  all  night.  The  shock  of  the 
earthquake,  the  clap  of  thunder  which  accompanied  it,  and 
the  red  vapour  seen  for  so  many  days,  were  all  regarded  as 
the  effect  of  the  eclipse." 

In  the  "  Voyage  in  search  of  Jjbl  Perouse,"  we  find  further 
evidence  of  the  connectbn  of  these  convulsions  of  the  earth 
with  those  of  the  atmosphere.  ''  We  were  informed  that 
earthquakes  were  frequent  at  Amboyna,  and  that  within  a 
few  years  one  in  particular  of  unusual  violence  had  been  felt 
It  had  been  accompanied  by  a  hurricane  which  lasted  three 
days ;  and  during  all  this  time  the  sea  had  exceeded  its  limits, 
and  inundated  the  country  where  the  town  is  situated.  It  is 
at  the  ehaoge  of  the  monsoons  that  this  scourge  is  most  to  be 
dreadedf  and  particularly  at  the  beginning  of  the  west  mon*- 
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soon,  which  takes  place  in  these  seas  in  November."  It  is  pi 
the  *'  change  of  the  monsoons,"  that  is,  at  the  beginning  and 
conclusion  of  the  rainy  seasons,  that  the  most  stormy  weather 
is  experienced  in  India.  This  is  particularly  remarked  at 
Ceylon  and  the  Isle  of  France. 

The  Asiatic  Journal  for  May  1816  informs  us,  that  several 
severe  shocks  of  earthquakes  were  experienced  throughout 
the  Moluccas  in  April  of  the  preceding  year,  and  that  the 
island  of  Banda  had  been  extremely  unhealthy. 

A  letter  from  Chunar,  in  Bengal,  dated  15th  November, 
1819,  says:  — "  It  has  rained  here  for  the  last  seventy-four 
hours,  without  a  moment's  intermission.  A  slight  shock  of 
an  earthquake  was  felt  about  2  P.  if.  on  the  morning  of  the 
11th,  just  as  the  rain  commenced."  A  letter  from  Porebun- 
der  says :  "  The  equinox  was  attended  with  more  rain,  thun- 
der, and  lightning,  than  I  have  witnessed  for  the  last  ten 
years.  This  change  in  the  seasons  was  accompanied  on  the 
22d,  23d,  and  24th  (Sept.  1819)  with  midnight  earth- tremors; 
these  ceased  with  the  equinoctial  storms.'*  The  same  writer 
observes,  that  a  loud  hissing  in  the  air  frequently  attended 
the  shocks;  and  adds,  that  these  noises  were  extremely 
awful ;  in  fact,  it  is  scarcely  possible  to  conceive  any  thing 
more  so.  Here  we  have  a  part  of  one  of  the  grandest  and 
most  terrific  operations  of  nature  exposed  to  our  senses  in  a 
very  extraordinary  manner,  and  in  the  midst  of  storms  and 
darkness,  whilst  all  its  impressions  are  vastly  heightened  by 
the  great  parent  of  terror — ignorance. 

Dr.  Heyne,  in  his  '*  Tracts  on  India,"  observes :  "  These 
commotions  of  the  earth  are  never  very  violent,  and  by  no 
means  frequent,  in  this  country,  occurring  about  once  in  five 
years.  I  felt  one  at  Toomkoor  (in  Mysore)  on  the  23d  Oct. 
1800.  It  is  remarkable  that  at  the  same  time  a  violent 
hurricane  raged  along  the  coast  from  Ongole  to  Masulipatam. 
The  shock  seemed  to  come  ft'om  the  north,  along  the  inland 
range  of  hills.  During  the  violent  hurricane  at  Ongole,  just 
mentioned,  large  masses  of  fire  were  seen  to  fall  upon  these 
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hills,  SO  well  known  for  their  infloenoe  on  the  needle,  and  rain 
fell  at  both  places  during  the  time  in  the  greatest  abundance. 
These  hills  are  chiefly  composed  of  a  kind  of  magnetic  iron- 
stone/' The  coincidence  between  these  observations  and  the 
following,  by  the  editor  of  the  Madras  Courier,  is  very  re- 
markable. **  An  earthquake,  a  phenomenon  very  unusual, 
we  might,  we  believe,  say  almost  unprecedented  in  this  part 
of  India,  occurred  on  the  16th  inst.  (June  1819)  in  various 
parts  of  the  peninsula."  After  describing  its  efiects  at  Com- 
baconum  (in  the  southern  part  of  the  peninsula),  he  says: 
**  So  little  known  is  such  a  visitation,  that  the  moonsif  quotes 
his  Hindoo  Shasters  as  foretelling  that  an  earthquake  would 
sometime  happen'*.  We  may  here  mention,  as  connected  in 
a  manner  with  the  earthquake,  that  on  the  same  date  a 
tremendous  thunderstorm  happened  at  MasuKpatam.  The 
lightning  was  terrific,  and  in  the  height  of  the  storm  the 
electric  fluid  struck  a  bungalow  in  which  were  three  gentle- 
men. It  is  described  as  '  appearing  like  a  ball  of  fir e^  which 
burst  with  the  report  of  a  fonrteen-inch  shell.'  *  *  ♦  The  epi- 
demic still  carries  off  numbers  at  the  Presidency  and  its 
vicinity.  It  is  stated  to  be  raging  with  great  violence  on  the 
Hoogly  among  the  shipping.  No  less  than  three  chief  officers 
of  ships  in  the  river  died  of  the  disease  in  one  day."  An- 
other such  coincidence  occurs  in  the  Asiatic  Journal  for  May 
1817:—*'  Madras,  Sept.  24,  1816.  During  the  last  week, 
the  neighbourhood  of  Madras  was  visited  by  some  severe 
storms,  which  however  have  not  had  the  effect  of  clearing  the 
sultry  atmosphere  usually  felt  so  oppressive  at  this  season  of 
the  year.  About  four  o'clock  on  Monday  morning,  a  slight 
shock  of  an  earthquake  was  felt  at  Madras.  This  phenome- 
non, so  rare  on  this  coast,  was  followed,  on  Tuesday  night, 
by  one  of  the  most  awful  storms  we  ever  witnessed." 
The  person  who  gives  an  account  of  a  shock  at  Mymensing 

*  The  minarets  of  a  mosque  at  Ahmedabad,  which  had  stood  four 
ce&turies,  were  completely  thrown  down  by  this  earthquake. 
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00  the  15th  of  November,  1819,  states  that ^'' the  weather 
for  some  time  before  had  been  cool  and  clear,  but  on  the  12th 
it  became  cloudy  and  overcast,  and  the  atmosphere  heavy  and 
warm'*."  That  of  Wallajabad  on  the  2d  of  October  is  stated 
to  have  happened  on  a  stormy  night  with  heavy  rain,  and  a 
flash  of  lightning  was  observed  at  the  instant  of  its  occurrence* 

The  rainy  season  commences  nearly  all  over  India  usually 
about  June,  and  therefore  the  occurrence  of  the  great  earth« 
quake  of  the  16th  df  that  month  (1819)  corresponds  to  that 
period.  The  Oriental  Star  of  the  19th  of  June  mentions 
that  **  heavy  gales-  of  wind  had  lately  prevailed  at  the  head  of 
the  bay  of  Bengal ; "  and  that  of  July  the  3d  informs  us,  that 
shortly  before,  a  severe  storm  and  inundation  had  been  ex- 
perienced about  Chittagong  and  Dacca.  About  this  time  also 
the  epidemic  was  raging  at  many  places  with  great  severity. 

Mr.  Jameson,  Secretary  to  the  Medical  Board  of  Bengal, 
has  given  a  detailed  account  of  the  state  of  the  weather  at 
Calcutta,  which  appears  to  be  connected  with  the  earthquakes 
that  happened  there  and  in  other  parts  of  Bengal,  on  the  11th 
of  November  and  several  subsequent  days.  '*  Two  or  three 
cold,  shaip  days  (in  Oct.),  with  clear  sky  and  northerly  wind, 
were  succeeded  by  nearly  a  month  of  such  damp,  disagree- 
able  weather,  as  to  the  experienced  eye  clearly  foreboded 
the  return  of  cholera.  The  air  was  then  hazy,  raw,  cold, 
and  uncomfortable  to  the  feel.  The  thermometer  ranged 
from  74  to  88,  but  it  felt  much  colder.  There  were  no 
sudden  variations  of  temperature.  The  appearance  of  the 
sky  was  peculiar :  it  was  cloudy,  but  only  partially  so.  The 
clouds  were  not  dense,  or  heavy,  or  fleeting ;  but  thin  and 
fixied,  with  frequent  breaks,  through  which  the  blue  sky 
appeared.  They  were  generally  of  a  dark  grey  colour,  flat, 
dull,  and  gloomy ;  and  for  several  days  formed  a  long, 
broad,  fixed  bank  towards  the  west  and  north-west  verge 
of  the  horizon,  and  remained  wholly  unchanged  in  shape  or 

*  Calcutta  Journal. 
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appearance*.  The  wind  Taried  from  north* west  to  north-east. 
There  was  seldom  regular  sunshine.  This  state  of  things 
continued  till  the  12th,  when  there  was  a  severe  i^hock  of  an 
earthquake,  followed  by  rain  and  variable  winds  for  several 
successive  days,  till  the  20th,  when  a  dry  cold  wind  came 
round  from  the  west,  and  brought  with  it  a  clear  sky  and 
regular  weather.  During  the  whole  of  this  period  of  irregu- 
larity, numerous  cases  of  the  disease  occurred,  and  proved 
very  fatal  in  Kalinga  and  other  native  departments  of  the 
town  ;  but  no  sooner  had  the  season  become  regular,  than  the 
epidemic  ceased  to  be  heard  off." 

*  This  appearance  of  a  fiaed  cloud  seems  to  be  highly  worthy  of 
attention  in  future  observations.  A  phenomenon  of  this  kind  has 
frequently  been  observed,  on  other  occasions,  to  attend  not  only  this 
and  other  epidemics,  but  earthquakes.  A  single  remarkable  cloud  is 
likewise  a  common  precursor  of  hurricanes  and  thunder-storms. 

f  *'  Report  on  the  Epidemic  Cholera  Morbus,  drawn  up  under  the 
superintendence  of  the  Medical  Board  of  Bengal,  by  J.  Jameson.^' 

This  valuable  work  has  reached  me  during  the  printing  of  the  present 
sheet.  The  separate  observations  of  different  persons  on  any  subject 
cannot  be  expected  perfectly  to  coincide,  much  less  on  one  so  novel 
and  obscure  as  this :  accordingly  I  have  to  regret  some  disagreements, 
on  points  of  minor  importance,  between  the  facts  and  inferences  which 
Mr.  Jameson  has  brought  forward,  and  those  which  I  have  collected. 
But  the  general  coincidence  is  infinitely  more  remarkable ;  and  I  can 
i^peal  with  perfect  confidence  to  Mr.  Jameson's  work  for  support  to 
the  views  which  I  have  taken  of  the  nature  and  causes  of  the  disease. 
The  most  prominent  part  of  Mr.  J.'s  inferences  regarding  the  great 
remote  cause,  is  its  eonnection  with  the  irregularity  and  intemperature 
of  the  seasons,  which  have  marked  the  years  in  which  it  has  prevailed ; 
and  throughout  the  work  the  immediate  connection  of  the  disease  with 
stormy,  rainy,  cloudy,  or  hazy  states  of  the  atmosphere  is  rendered 
evident  by  a  great  number  of  facts,  equally  conclusive  with  the  meet 
striking  of  those  which  I  have  adduced.  The  numerous  instances  there 
recorded  of  the  disappearance  of  the  disease  after  heavy  nun,  and  on 
the  return  of  serene  states  of  the  atmosphere,  are  equally  re- 
markable. 

A  reflection  has  been  thrown  on  the  profession  in  India  by  lihe  editor 
of  the  Medico-Chirurgical  Journal  and  Review  Qifay,  1817),  who 
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Mr.  Boyle  relates,  that  an  earthquake  took  place  in  Eng- 
land, in  January  1666,  immediately  after  a  change  in  the 
weather  from  settled  frost  to  rain,  and  that  "  soon  after"  there 
happened  a  brisk  storm*.     On  another  occasion  he  mentions 
that  the  weather  before  an  earthquake  was  "  so  rainy,  that 
most  people  were  apprehensive  of  a  flood."     At  p.  604, 
▼ol.  iii,  of  the  same  work,  an  earthquake  is  mentioned,  pre- 
ceded by  the  appearance  of  a  bright  light,  like  a  fire,  which 
vanished  at  the  moment  of  the  shock.     Another  very  violent 
one,  happening  January  11, 1682-3,  was  preceded  by  great 
darkness.      "  South  winds  prevailed  very  much,   and  have 
always  been  impetuous  in  the  most  considerable  earthquakes. 
The  eflects  on  human  bodies  have  been  various;  such  as 
foolishness,  madness,  hypochondriac,  melancholic,    and  cho- 
leric  distempers.   Fevers  have  been  very  common,  with  many 
continual,  tertian,  malignant,  and  mortal  ones  in  great  num- 
bers, with  delirium  and  lethargy.     The  small-pox  has  made 
great  destruction  among  children :  in  short,  every  age  and 
condition  has  had  its  share  in  so  universal  a  calamity."    Some 
very  dreadful  earthquakes  in  Sicily  about  the  same  time, 
were  preceded   by  an  unusually  stormy  and  rainy  season. 
Another  at  Naples,  March  9, 1730-1,  was  accompanied  by 
••an  atmosphere  overcharged  with  dense,  low,   immoveable 
clouds,  which  shortly  afterwards  disappeared."    It  was  pre- 
ceded by  coruscations  about  a  mountain  in  the  neighbour- 
hood f* 

'*  bewails  the  spell  that  enthrals  the  minds  of  his  medical  brethren  in 
the  East,  and  despairs  of  breaking  it.*'  A  work  so  replete  with  evidence 
both  of  industry  and  talent  as  that  of  Mr.  Jameson,  is  sufficient  in  a 
great  measure  to  remove  this  (it  must  be  confessed  not  undeserved) 
opprobrium.  The  spirit  of  active  inquiry,  however  it  may  have  slept, 
appears  to  be  now  thoroughly  awakened.  It  has  already  collected  an 
immense  number  of  important  data  regarding  this  epidemic;  and 
there  b  every  reason  to  hope  that  it  will  not  rest  until  the  causes  and 
pathology  of  the  disease  are  completely  elucidated. 

*  Phil.  Trans.  Abridgment,  vol.  i,  p.  60. 

t  Ibid.  vol.  vii,  p.  46, 182. 
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Dr.  Bajley,  jp  the  same  work,  describes  an  earthqaake 
which  happened  in  England  in  1734 ;  and  remarks,  that  the 
phenomena  which  happened  before  and  after  it,  agreed  with 
the  signs  which  have  been  observed  to  attend  former  earth- 
quakes. These  were,  much  rain  and  wind  for  some  months 
previous,  frost.  The  night  on  which  it  happened  was  very 
raioj,  and  a  strong  gale  of  wind  arose  within  a  quarter  or 
half  an  hour  after  the  shock.  The  next  article  mentions 
another,  which  was  accompanied  by  a  flash  of  lightning. 
Dr.  Chandler'*'  mentions  an  earthquake  occurring  at  the  con- 
clusion of  a  violent  thunder-storm.  At  Maestricbt  upwards  of 
eighty  shocks  were  felt  in  1756;  and  it  is  observed,  that 
'*  during  the  most  violent  shakings,  there  were  some  kinds  of 
flashes  of  lightning  f."  Dr.  Hales  witnessed  a  rushing  noise 
and  loud  explosion  in  the  air,  at  the  time  of  an  earthquake  in 
England ;  others  observed  a  black  cloud  and  lightning  a  little 
before.  He  adds,  that  *'  in  the  history  of  earthquakes  it  is 
generally  observed  that  they  begin  in  calm  weather,  with  a 
black  cloud  t-" 

Webster  records,  that  a  thick  fog  overspread  the  island  of 
Sicily  on  the  5th  of  February,  1788,  the  day  on  which  it  was 
nearly  destroyed  by  earthquakes ;  and  that  flames  were  seen 
to  issue  from  the  sea  at  the  times  of  their  occurrence.     He 

< 

likewise  says :  "as  hurricanes  are  occasioned  by  discharges 
of  electricity,  some  trembling  of  the  earth  almost  always 
attends  those  which  are  violent,  and  flashes  of  fire  are  visible* 
Indeed  the  atmosphere  appears  to  be  a  sheet  of  fire.  Similar 
discharges  of  electricity  attended  the  tempestuous  earthquake 
which  destroyed  Nicomedia  in  858.  The  same  took  place  in 
the  earthquake  which  defeated  Julian's  attempt  to  rebuild 
Jerusalem  in  862.  The  same  took  place  in  the  terrible  hail 
storm  in  Egypt  during  Pharaoh's  reign.  A  similar  instance 
will  be  hereafter  related  to  have  happened  in  Italy  in  1785. 

*  Philosophical  Transactlona,  Abridgment,  vol.  xii,  p.  190. 
t  Ibid.  vol.  xi,  p.  190. 
I  t  Ibid.  voLx,  p.  110. 
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*  *  *  Od  the  17th  of  January,  1784»  a  ^rrible  tempest 
spread  desolation  along  the  coasts  of  France*  Spain,  and 
Portogal.  An  earthquake  accompanied  this  hurricane.  The 
coast  of  Italy  did  not  escape ;  and  so  high  was  the  swell  of 
the  ocean*  that  the  fish  were  lodged  in  the  houses  of  Syra- 
cuse*." 

Both  earthquakes  and  storms  are  more  frequent  and  violent 
in  tropical  than  in  temperate  climates;  and  the  quantity  of 
rain  of  the  former  is  much  greater  than  that  of  the  Ititter 
countries.  It  has  likewise  been  obserYed*  that  earthquakes 
generally  occur  in  years  which  are  marked  by  great  deviations 
from  the  usual  states  of  the  seasons*  storms*  &c. ;  and  thb 
coincidence  is  strongly  exemplified  by  the  late  occurrences  in 
India.  It  is  farther  remarkable*  that  not  one  of  the  above- 
mentioned  earthquakes  in  India  have  happened  in  the  most 
generally  serene  quarter  of  the  year*  that  is*  in  December, 
January*  or  February. 

Dr.  Finlayson,  in  giving  a  relation  of  many  earthquakes 
which  happened  in  Scotland  in  1769,  and  several  subseqaent 
years*  remarks :  **  From  the  above  account  it  will  be  observed* 
that  all  the  greater  shocks  have  taken  place  in  the  season  of 
autumn  or  beginning  of  winter ;  that  this  has  now  been  re- 
peated for  more  than  four  years;  and  that  those  greater 
shocks  have  been  succeeded  at  short  intervals  by  rumbling 
noises  or  more  feeble  concussions.  It  has  also  been  remarked* 
that  they  have  in  general  been  preceded  or  followed  by  g^at 
rains  or  boisterous  weather."  Autumn  and  the  beginning  of 
winter  are  well  known  to  be  the  most  unhealthy  part  of  the 
year ;  and  they  appear  to  be  also  the  most  stormy  and  rainy. 
One  of  these  earthquakes  is  stated  to  have  happened  in  a 
perfect  calm*  during  which  many  sudden  variations  of  the 
barometer  were  observed*  followed  in  a  few  hours  by  a  very 
violent  tempest.  Another  shock  took  place  when  the  weather 
was  calm  and  hazy.     A  third  was  felt  '*  during  a  violent 

*  History  of  Epidemics*  vol.  i*  p.  438*  442*  452. 
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storm  of  wind  9iid  rain,  which  continoed  the  whole  day^  and 
was  at  its  height  at  the  time  of  the  earthquake*.  Many 
similar  coincidences  have  been  related  as  occurring  in  India : 
another  may  be  added.  A  letter  from  Kaira,  dated  24th  of 
JvAy,  1819,  states^  "  We  had  last  night  a  heayy  fall  of  rain, 
accompanied  by  thunder  and  lightning.  The  lightning  killed 
a  dragoon  of  His  Majesty's  17th.  About  half  past  ten  there 
was  a  slight  shock  of  an  earthquake."  During  a  violent 
earthquake  in  Italy  in  1688,  a  person  at  a  distance  observed 
the  city  of  Euphemia  entirely  hid  by  a  thick,  black  cloud, 
which  rested  over  the  place,  whilst  the  sky  all  around  was 
calm  and  serene.  On  the  disappearance  of  the  cloud,  the 
city  was  found  to  be  totally  sunk,  and  where  it  formerly  stood 
nothing  remained  but  a  dismal  and  putrid  lake.  A  similar 
phenomenon  was  observed  over  the  city  of  Catania,  when  it 
was  destroyed  by  an  earthquake  in  1683.  The  great  earth- 
quake of  Lisbon  was  preceded  by  an  unusually  wet  season. 
On  the  day  before  it  happened  the  sun  was  obscured,  and  a 
general  gloom  prevailed  over  the  atmosphere.  On  the  morn- 
ing of  its  occurrence  a  thick  fog  arose,  during  a  perfect  calmf . 
An  earthquake  which  occurred  in  Austria,  on  the  4th  of 
July,  1819,  is  said  (in  the  public  prints)  to  have  been  preceded 
by  insupportable  heat,  and  stormy  and  rainy  weather.  The 
Abbe  Rochon,  in  speaking  of  the  hurricanes  of  the  Isle  of 
France,  says :  '*  A  hurricane  is  almost  always  accompanied 
by  rain,  thunder,  and  an  earthquake*.*' 

Thus  it  appears,  that  the  circumstances  which  attend  earth- 
quakes are  similar  to  those  that  attend  epidemical  attacks  of 
cholera— cloudy,  rainy,  hazy,  or  stormy  states  of  the  atmo- 
sphere, or  at  least  an  evident  tendency  to  those  states ;  for  the 
calm  and  clearness  of  the  air  which  commonly  precedes  earth- 
quakes, appear  to  be  but  that  delusive  serenity  which  precedes 

*  Encyclopedia  Britannica.  t  Ibid. 

t  Voyage  to  Madagascar,  &c. 
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Webster,  aad  othos.  tbat  tkese  coaYiilsioBS  anst  fieqaently 
bappcn  abovt  tbe  fall  and  cbaage  of  tbe  Mooa,  Tbis  circaoH 
state  bas  Ekewise  beea  observed  m  lafia.  Tbe  writer  of  a 
letter  finom  Booj  saya»  coaceraiB^  Ae  late  earthquakes  there: 
"  Tbe  sbocks  geaevally  bappca  about  tbe  springs,  and  the 
people  bere  are  fully  persuaded  tbat  tbey  are  occasioned  by 


Tbe  causes  of  earthquakes  are  not  deariy  explained,  but 
tbe  most  general  opinioo  r^arding  them,  m  tbe  present 
day,  appears  to  be,  tbat  tbey  are  produced  by  electricity. 
Dr.  Stukely  bas  adduced  many  arguments  in  support  of  this 
ofnnion.  He  observes: — "Pirevious  to  tbe  earthquakes  in 
London,  in  1749  and  1750,  tbe  aurora  borealis  bad  been  very 
frequent,  and  a  very  short  time  before  tbe  earthquake,  exhi- 
biting unusual  colours,  and  its  motions  were  to  the  south, 
contrary  to  its  usual  direction.  During  this  year,  too,  fire- 
balls, lightnings,  and  coruscations  bad  been  common;  and 
on  the  night  preceding  the  earthquake,  coruscations  were 
frequent.  From  these  circumstances  an  earthquake  was  pre- 
dicted by  the  Italians  and  others,  who  had  been  accustomed 
to  the  appearances  which  precede  them.  Before  the  earth- 
quake came  on,  a  black  cloud  suddenly  covered  the  atmo- 
sphere to  a  great  extent.  Another  argument  in  favour  of  the 
electrical  hypothesis  is  drawn  from  the  effects  of  the  earth- 
quake on  the  state  of  the  weather  at  the  time,  and  on  persons 
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of  weak  and  nervous  constitutions.  To  some  these  disorders 
proved  at  the  time  fatal ;  and  its  effects  in  general  were  simi- 
lar to  those  of  artificial  electricity  '^•" 

Dr.  Priestley  has  imitated  the  tremulous  motion  of  earth- 
quakes by  electricity.  The  noise  which  accompanies  them 
is  also  said  to  be  in  support  of  this  hypothesis,  and  not  to 
be  accounted  for  on  any  other. 

Another  very  strong  argument  in  favour  of  the  electric 
theory  of  earthquakes  arises  from  the  simultaneous  occur- 
rence of  the  same  shock  at  very  distant  places.  Dr.  Stukely 
observed,  that  a  portion  of  earth  in  England  one  hundred 
miles  in  length,  was  pervaded  (as  far  as  could  be  learnt)  in 
an  instant.  M.  De  Humboldt  informs  us,  that  "  often  on  the 
coasts  of  the  South  Sea,  the  action  is  almost  instantaneously 
communicated  from  Chili  to  the  gulf  of  Guayaquil,  a  distance 
of  six  hundred  leagues."  It  has  been  a  matter  of  general  re- 
mark (and  that  uninfluenced  by  theory),  that  the  earthquake 
of  the  16th  of  June,  1819,  took  place  all  over  India  at  the 
same  moment.  Some  of  the  observations  on  which  this  con- 
clusion is  formed  must  necessarily  be  somewhat  uncertain, 
from  their  casual  nature,  the  imperfection  of  watches,  and  the 
different  methods  of  keeping  time  at  different  places;  but 
notwithstanding  this,  it  is  found  that  they  very  nearly  agree  in 
referring  the  event  to  the  same  point  of  time :  the  differences 
of  time  arising  from  differences  of  longitude  (at  four  minutes 
to  the  degree)  very  nearly  corresponding  to  the  observed  dif- 
ferences of  time  at  numerous  distant  places.  This  inquiry 
has  been  entered  into  at  full  in  a  paper,  signed  **  Terrestris," 
which  has  appeared  in  the  public  prints  (but  which  well  de- 
serves a  better  fate) ;  and  the  writer  comes  to  the  following 
conclusion :  — 

*'  Here  it  is  demonstrated,  that  an  instantaneous  throe  is 
felt  over  twelve  or  thirteen  hundred  miles  of  the  earth's  sur- 
face, from  a  given  point  of  greatest  agitation,  in  an  easterly 
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direction.  If  from  analogy  you  sappose  it  to  have  been  felt  to 
an  equal  extent  in  a  westerly,  &c.;  about  three  thousand 
miles  of  the  earth's  surface,  in  all  directions,  is  moved  in  the 
twinkling  of  an  eye— by  what?" 

The  only  opinion  of  the  cause  of  earthquakes  which  stands 
in  opposition  to  that  of  electricity,  supposes  them  to  be  pro- 
duced  by  the  formation  of  steam,  or  some  analogous  process, 
by  which  an  elastic  gas  is  produced,  or  brought  into  action. 
On  this  hypothesis  it  is  necessary  to  suppose  that  the  action 
originally  takes  place  at  a  single  spot,  whence  the  effect  is 
communicated  by  concussion  or  vibration  through  the  earth 
to  distant  places.  This  communication  cannot  be  instantane- 
ous. Sound  itself  in  travelling  twelve  or  fifteen  hundred 
miles  (if  it  were  possible)  through  the  mobile  and  elastic  air, 
would  require  about  two  hours ;  and  we  cannot  suppose  that 
any  analogous  motion  could  take  place,  through  the  solid  and 
inelastic  earth,  in  so  short  a  time.  But  the  escape  of  elastic 
gas  or  steam  during  earthquakes  has  never  been  distinctly 
observed.  The  effects  of  earthquakes  do  not  bear  the  most 
distant  resemblance  to  the  springing  of  mines,  or  the  erup- 
tions of  volcanoes.  The  former  are  not  attended  with  the 
projection  of  bodies  from  the  surface  of  the  earth,  or  the 
formation  of  craters.  And  surely,  an  explosion  from  the  efi^ 
cape  of  elastic  fluid  taking  place  in  Kattiwar,  must  have  been 
sufficient  to  throw  large  portions  of  that  peninsula  into  the 
air,  if  it  was  sufficiently  strong  to  be  felt  in  Nepaul  and  at 
Cape  Comorin.  But  what  power  in  nature,  except  electri- 
city, can  we  suppose  to  be  capable  of  agitating  the  whole  of 
India  in  an  instant?  Electricity,  however,  is  equal  to  this; 
for,  as  far  as  our  knowledge  of  that  wonderful  fluid  extends, 
its  power  appears  infinite,  and  its  motions  instantaneous. 

One  of  the  strongest  arguments  in  favour  of  the  hypothesis 
which  is  here  combated,  is  derived  from  the  connection 
which  frequently  exists  between  earthquakes  and  volcanoes  : 
but  where  is  there  a  volcano  in  India  with  which  these  earth- 
quakes can  have  had  any  connection  ?    It  may  be  likewise 
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observed,  that  this  hypothesis  affords  no  explanation  of  the 
connection  between  earthqnakes  and  epidemics ;  for  we  can- 
not suppose  that  the  escape  of  steam  into  the  air,  much  less 
the  circumstance  of  its  being  about  to  be  formed,  can  produce 
these  visitations.  And  this  argument  is  not  a  peiitio  prin- 
dpii;  for  that  connection  is  too  well  proved  to  require  my 
feeble  efforts  to  establish  it. 

The  objection  to  the  hypothesis  of  earthquakes  being  pro- 
duced by  the  action  of  elastic  fluids,  which  exists  in  their  si« 
multaneous  occurrence  at  distant  places,  has  been  attempted 
to  be  obviated  by  the  supposition  that  the  action  takes  place 
at  great  distances  from  the  surface  of  the  earth.    Thus,  if  we 
suppose  that  the  concussion  of  the  16th  of  June,  1819,  was 
originally  produced  at  the  distance  of  twelve  or  fifteen  hun- 
dred miles  beneath  the  Peninsula  of  Guzerat,  it  might  be  felt 
at  the  same  time  in  Nepaul^  at  Cape  Comorin,  and  in  Persia, 
although  it  required  many  hours  to  reach  those  places ;  but  it 
wonid  still  appear  earlier  at  Guzerat  than  the  last  mentioned 
places.    If  that  earthquake  appeared  at  the  same  time  at  all 
the  places  where  it  was  felt,  and  if  it  originated  at  a  certain 
point,  and  required  a  sensible  time,  in  proportion  to  the  dis- 
tances to  be  communicated,  there  is  no  other  way  of  ac- 
counting for  the  facts  than  supposing  that  it  occurred  at  the 
centre  of  the  earth ;  for  there  is  no  other  point  equidistant 
from  all  those  places.    And  the  same  supposition  is  neces- 
sary on  that  hypothesis,  in  the  case  of  every  earthquake  which 
appears  at  the  same  time  at  various  distant  places.    It  cannot 
be  denied,  that  a  power  arising  from  the  expansion  of  elastic 
fluids  may  exist,  which  is  equal  to  tearing  up  or  agitating  such 
immense  portions  of  solid  earth  ;  but  it  is  evident  that  it  must 
be  in  proportion  to  the  quantity  of  gravitation  and  cohesion 
which  it  thus   disturbs  or  overcomes;   and,  therefore,  the 
quantity  of  elastic  fluid  required  must  be  inconceivably  great. 
And  the  effect  cannot  be  produced  until  the  agent  actually 
assumes  the  elastic  form,  expands,  or  escapes,  however  great 
may  be  its  effort  to  do  so ;  for  the  condensed  air  in  an  air- 
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gRDy  however  great  its  powers  produces  no  action  mitfl  it 
escapes.  Tet  the  escape  of  ponderable  elastic  fluids  during 
earthquakes  has  no  fonndation  bat  in  hypothesis.  That  opi- 
nion is  likewise  entirely  inconsistent  with  the  connection  be- 
tween earthquakes,  previous  states  of  the  atmosphere,  and 
diseases ;  and  is  a  mere  hypothesis  to  outweigh  the  united 
observations  of  all  ages ! 

Few  observations  have  been  made  public  regarding  the 
phenomena  attending  the  late  earthquakes  in  India,  but  se- 
veral of  these  tend  to  confirm  the  electrical  hypothecs.  In 
several  places  the  hissing  n<Mse  in  the  air,  which  firequently 
attends  earthquakes,  has  been  distinctly  noticed.  At  Pore- 
bunder  it  was  said  to  resemble  ''  the  near  and  rapid  flight  of 
twenty  or  thirty  strong-winged  pigeons."  In  various  instances 
effects  on  the  human  frame,  similar  to  those  already  recorded, 
have  been  found  to  attend  these  occurrences  in  India ;  as  ver- 
tigo and  -sickness  at  stomach. 

lightning  and  the  aurora  boredis,  which  are  evidently 
electric  meteors,  are  well  known  to  disturb  the  direction  of 
the  magnetic  needle ;  and  such  has  been  observed  to  be  the 
case  with  earthquakes*.  A  hissing  noise  has  occasionally 
been  noticed  attending  the  aurora ;  such  likewise  is  the  case 
with  earthquakes ;  and  it  is  doubtless  produced  by  the  rapid 
passage  of  electric  fluid  through  the  air.  A  sulphureous 
smell  has  often  been  remarked  during  earthquakes ;  and  it  is 
well  known  that  that  is  a  constant  attendant  on  electrical  dis- 
charges. It  is  true  that  flashes  of  light  have  not  been  constantly 
observed  to  attend  earthquakes ;  but  there  is  reason  to  believe 
that  this  appearance  does  not  invariably  accompany  great 
electrical  discharges.  Mr.  Brydone,  in  the  seventy-seventh 
volume  of  the  Philosophical  Transactions,  gives  an  account  of 
a  violent  stroke  of  thunder  which  was  unattended  by  lightning. 
At  the  time  of  its  occurrence  he  was  engaged  in  measuring 
the  distance  of  time  between  each  flash  and  the  arrival  of  the 
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sound ;  and  noticed  a  very  loud  stroke  which  was  not  preceded 
by  the  flash.  It  resembled  the  firing  of  several  muskets  so 
close  together,  that  the  ear  could  scarcely  separate  the  sonnds^ 
and  was  followed  by  no  rumbling  noise  like  the  other  claps. 
At  this  time  a  man  and  two  horses  in  a  cart  were  struck 
dead,  and  the  ground  torn  up  at  the  place.  Two  other  per- 
sons,  at  diflorent  places  and  small  distances,  saw  the  fall  of 
tfie  man  and  horses,  heard  the  thunder-stroke,  and  agreed 
that  there  was  no  flash.  Mr.  Brydone  farther  observes, 
"  The  equilibrium  between  the  earth  and  the  atmosphere 
seems  at  this  instant  to  have  been  completely  restored ;  for 
no  farther  appearance  of  thunder  or  lightning  was  observed 
in  our  hemisphere;  the  clouds  dispelled,  and  the  air  re* 
sumed  the  most  perfect  tranquillity;  but  how  this  vast 
quantity  of  electric  matter  could  be  discharged  from  one 
element  into  the  other  without  any  appearance  of  fire,  I  shall 
not  pretend  to  examine."  A  gentleman  observed  a  sensible 
tremor  of  the  ground  a  little  before  the  accident ;  and  though 
this  was  not  noticed  at  the  time  of  the  explosion,  it  is  proba- 
ble that  this  discharge  was  of  the  kind  which  usually  produces 
earthquakes. 

The  connection  between  earthquakes  and  changes  in  the 
atmosphere  has  been  denied,  because  they  have  often  been 
observed  at  particular  places  to  occur  under  very  different 
states  of  the  weather,  and  unattended  by  any  evident  changes 
in  it  The  electrical  theory  necessarily  supposes  that  a  great 
change  in  the  atmosphere  takes  place  at  some  part  of  it,  pre- 
vious to  and  daring  every  earthquake;  but  if  we  suppose 
that  the  electrical  discharge  which  produced  the  earthquake 
of  the  16th  of  June,  1819,  took  place  in  the  neighbourhood 
of  Booj,  it  is  nugatory  to  say,  because  a  remarkable  change 
was  not  observed  in  the  air  all  over  India  about  the  same 
time,  that  the  phenomenon  was  unconnected  with  the  at- 
mosphere. Earth  and  water  are  conductors  of  electricity, 
and  air  a  non-conductor,  or  imperfect  conductor;  there- 
fore the  effects  on  the  former  must  be  much  more  extensive 
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than  those  on  the  latter.  This  theory  likewise  affords  an  ex- 
planation of  the  circamstance  which  has  occasionally  been 
noticed  (particularly  in  India^  on  the  16th  of  June),  of  two 
or  more  places  suffering  severely  from  a  shock  which  is 
scarcely  felt  at  an  intermediate  place.  The  different  strata 
of  the  earth,  doubtless,  possess  different  powers  of  conduct- 
ing electricity.  M.  De  Humboldt  has  observed,  that  the 
workmen  in  the  mines  of  Saxony  have  hastened  up,  affrighted 
at  oscillations  which  have  not  been  felt  at  the  surface  of  the 
ground.  It  has  also  been  generally  remarked,  that  earth- 
quakes are  communicated  along  rivers,  sea-coasts,  &c, ;  and 
that  their  existence  is  indicated  much  more  extensively  by 
water  than  by  land ;  vessels  at  sea  receiving  a  sudden  shocks 
as  if  they  had  struck  on  a  rock*.  These  circumstances  are 
precisely  such  as  were  to  be  expected  on  the  electrical  theory; 
for  water  is  a  much  better  conductor  than  earth ;  and  they  are 
all  diametrically  in  opposition  to  the  opinion  of  simple  concus- 
sion producing  the  phenomena. 

It  appears,  then,  very  plainly,  that  an  earthquake  is  pro^ 
duced  by  a  discharge  of  electricity ;  and  as  all  electrical  dhh 
charges  consist  of  the  passage  of  a  portion  of  the  fluid  from 
places  where  it  exists  in  greater  quantity,  to  others  in  which 
it  exists  in  less  quantity,  the  great  question  of  the  cause  of 
earthquakes  appears  to  be,  where  is  the  abundance,  and 
where  the  deficiency  of  this  principle  which  gives  rise  to  them  2 
Dr.  Stukely  maintains,  that  this  want  of  equilibrium  of  elec- 
tricity exists  between  the  earth  and  the  atmosphere ;  and  tUa 
opinion  appears  so  strongly  supported,  that  little  doubt  can 
remain  of  its  truth.  The  electric  fluid  continually  diffuses  iU 
self  equally,  and  maintains  its  equilibrium  throughout  con- 
ducting bodies,  unless  preyented  by  the  intervention  of  non- 
conductors ;  and  as  the  earth,  in  its  usual  state,  is  a  conductor 
of  electricity,  it  is  difficult  or  impossible  to  suppose  that  ancb 
an  accumulation  in  any  part  of  it,  and  deficiency  in  anotiier 
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neighbouring  part,  ean  exist  as  to  produce  a  discharge  be- 
tween them.  Beccaria  supposes,  that  "  the  electric  matter  to 
which  these  phenomena  are  owing  is  lodged  deep  in  the 
earth ;  and  that  it  is  this  matter,  discharged  from  the  earth  to 
restore  the  equilibrium  or  deficiency  which  the  clouds  have 
sustained  during  thunder-storms  by  giving  out  their  electrical 
matter  to  another  part  of  the  earth.  This,  he  supposes,  is 
confirmed  by  the  noise  resembling  thunder,  and  the  flashes  of 
lightning  which  are  perceived  during  earthquakes'*." 

On  these  or  similar  grounds  the  phenomena  may  be  very 
satisfactorily  accounted  for.  Large  portions  of  the  upper  re- 
gions of  the  atmosphere,  in  the  negative  state  of  electricity, 
and  from  rarefaction  possessed  of  considerable  conducting 
power,  probably  communicate  with  the  earth  at  some  point 
or  points,  by  means  of  a  shower  of  rain,  or  in  some  other 
way,  whence  the  discharge  takes  place;  the  electric  fluid 
rushing  into  these  points  from  neighbouring  parts  of  the  earth, 
with  a  violence  chiefly  in  proportion  to  their  nearness  to  the 
place ;  whence  the  concussion  and  vibration  necessarily  follow, 
as  observed  in  electrical  experimentsf  • 

The  simultaneous  occurrence  of  heavy  clouds,  rain  and 
storms,  with  earthquakes,  is  in  support  of  this  opinion,  on 
the  preceding  principles ;  as  they  indicate  deficiency  of  elec- 
tric fluid  in  the  atmosphere,  or  portions  of  it :  and  if  the  hy* 
pothesis  shall  be  established,  the  occurrence  of  earthquakes 
will  likewise  indicate  this  deficiency;  and  their  connection 
with  the  epidemic  cholera  will  argue  that  the  disease  depends 
on  this  cause. 

But  the  force  of  evidence  which  this  part  of  the  subject 
afibrds,  authorizes  a  less  diffident  style.    The  connection  of 
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t  Is  not  the  great  prevalence  of  earthquakes  in  the  neighbourhood 
of  yolcanoes  in  a  great  measure  owing  to  the  latter  forming  a  ready 
means  of  communicatiun  between  the  earth  and  higher  regions  of  the 
atmosphere?  It  is  well  known  that  heated  air  and  flame  are  excellent 
coDdactors  of  electricity. 
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earthquakes  with  epidemics  has  been  generally  observed  and 
believed  by  writers  on  these  diseases,  and,  as  far  as  my  read- 
ing extends,  is  not  denied  UJr  any.  Or,  if  the  reader  is  un- 
willing to  form  his  judgment  on  the  opinions  of  others,  let 
him  examine  the  immense  mass  of  fads  which  they  adduce, 
and  the  result  must  be  conviction.  In  the  present  instance 
this  relation  is  exemplified  in  the  clearest  manner;  for  we 
have  seen  numerous  earthquakes  attending  the  epidemic  cho- 
lera, in  a  country  where  they  are  nearly  as  rare  as  in  Eng»- 
land.  It  scarcely  admits  of  a  rational  doubt  that  earthquakes 
are  owing  to  electricity.  Here  then  we  have  the  important 
fact  strongly  proved,  of  a  connection  between  the  disease  and 
an  electrical  phenomenon  on  the  largest  scale.  This  con« 
nection  evidently  points  to  one  of  two  conclusions :  that  the 
disease  is  owing  to  the  earthquakes :  or  that  both  are  colla- 
teral effects  of  a  common  cause.  The  first  of  these  supposi- 
tions has  been  commonly  adopted  in  similar  cases ;  but  it  has 
frequently  been  found  that  the  diseases  have  preceded  the 
earthquakes ;  and  such  has  been  the  case,  in  general,  in  the 
present  instance.  We  are  therefore  irresistibly  led  to  the 
other  inference ;  and  it  becomes  evident,  that  if  we  possessed 
a  perfect  knowledge  of  the  cause  of  the  late  earthquakes  in 
India,  we. should  have  arrived  at  that  of  the  epidemic.  The 
only  satisfactory  theory  of  earthquakes  which  we  possess, 
makes  them  depend  on  a  deficiency  of  electric  fluid  in  the  at- 
mosphere; and  almost  every  circumstance  attending  both 
them  and  the  epidemic,  leads  to  the  conclusion  that  such  is 
their  common  cause. 

Is  not  then  an  earthquake  a  mighty  means,  in  the  hands 
of  Providence,  of  restoring  the  salubrity  and  serenity  of  the 
atmosphere,  by  replenishing  it  with  electric  fluid  ?  Van  Swie- 
ten,  in  speaking  of  the  opinion  of  plagues  arising  from  earth- 
quakes, says : — **  On  the  contrary,  when  the  plague  raged  at 
Oczakow,  on  the  very  day  the  distemper  began  to  abate,  a 
violent  earthquake  happened."  Quere,  "  Did  any  thing  ex^ 
hah  from  the  earthquake  antidotal  to  the  contagion  of  the 
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plagui*?^  M.  De  Humboldt  observes,  "that  often  when 
violent  shocks  succeed  each  other  in  the  space  of  a  few  hours, 
the  electricity  of  the  otrf  sensibly  increases  at  the  instant 
that  the  ground  is  most  agitated"  These  are  eloquent 
facts. 

•  The  evidence  of  Webster  tends  to  show>  that  earthquakes 
have  the  effect  rather  of  removing  than  producing  epidemics. 
"  It  seldom  happens  that  a  pestilence  can  be  traced  directly 
to  earthquakes.  On  the  other  hand,  although  great  plagues 
are  almost  invariably  accompanied  with  shocks  of  the  earth, 
yet  it  more  usually  happens  that  the  pestilence  appears  be- 
fore the  concussion.  Thus  the  shocks  which  alarmed  and 
laid  waste  Italy  in  1348,  1349,  and  1350,  were  preceded  by 
the  dreadful  plague  of  ]347t." 

'  "In  the  weil-known  plague  at  Oczakow  in  1788  and  1789, 
an  earthquake  happened  about  the  time  the  disease  began  to 
abate.  Such  was  the  fact  in  the  days  of  Thucydides§.  Nu- 
merous observations  on  these  phenomena  lead  me  to  suspect, 
that  the  fire  which  is  to  produce  the  explosion  is  in  violent 
action  for  a  considerable  time  before  the  shock ;  and  that  it  is 
the  previous  action  which  occasions  epidemic  diseases. 

"  The  earthquakes  do  not  always  occur  in  the  seat  of  pesti- 
lence. I  find  no  concussion  mentioned  to  have  happened  at 
London  in  1665,  or  in  the  years  next  preceding  or  following; 
but  shocks  were  experienced  in  the  neighbouring  countries  in 
1665  and  1666. 

*  Commentaries,  vol.  xvi,  p.  36. 

t  "  See  the  electroscopical  experiments  made  in  Piedmont,  m  the 
Vallles  of  Pelis  and  Cluson^  in  1808.  Journal  de  Phys.,  t.  Ixi,  p.  292.'' 
Personal  Narrative  of  Travels  in  Sonth  America,  vol.  ii,  p.  238. 
' '  X  This  plague  is  perhaps  the  most  general  and  destructive  of  all  that 
are  mentioned  in  history.  It  is  sud  to  have  begun  in  China,  in  1346^ 
and  to  have  extended  gradually  and  progressively  over  the  whole  world 
westward.  It  ceased  in  1350.  It  is  remarkable  that  most  of  the  great 
general  pestilences  recorded  in  history  have  arisen  in  the  east  and 
spread  to  the  west* 

§  The  anomalous  plague  of  Athens,  between  which  and  cholera  I 
have  attempted  to  trace  an  analogy,  is  here  alluded  to. 
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"  It  Ims  been  ascertained  beyond  all  qae8tion»  that  the  pe* 
nods  of  exteasiYe  pestilence  and  extensiYe  mortality  are  re* 
mariuiUe  for  earthquakes  and  eruptions  of  Tolcanoes.  Bat 
the  explosions  do  not  so  generally  precede  epidemios  as  to 
authorize  the  supposition  that  they  produce  these  diseases* 
Earthquakes  occur  during  the  prevalence  of  pestilential,  or 
other  mortal  epidemics,  but  in  the  midst  of  the  period,  or 
sometimes  at  the  conclusion*." 

"  The  various  sounds  or  noises  which  precede  and  attend 
earthquakes  are  a  strong  confirmation  of  these  ideas"  (of  the 
electrical  origin  of  earthquakes).  "  The  usual  premonitory 
sound  is  compared  to  the  rattling  of  carriages  on  a  pavement. 
Sometimes  it  b  described  as  the  rumbling  of  distant  thunder. 
It  is  most  analogous  when  near  to  the  rattling  sound  from  tke 
near  explosion  of  the  electric  fluid ;  as  those  can  testify  who 
have  been  near  the  place  where  lightning  has  fallen  upon 
objects.  It  bears  no  resemblance  to  the  artificial  sounds 
made  by  the  explosion  of  gunpowder,  or  other  human  contri- 
vances. It  is  most  unquestionably  the  effect  of  the  electrical 
fluid  rushing  from  one  part  of  our  system  to  another-— pro- 
bably from  the  earth  to  the  atmosphere'^ to  restore  the 
equilibrium  which  has  been  by  some  means  destroyed,  or  to 
answer  other  unknown  purposes*." 

It  is  evident  from  a  foregoing  extract,  that  the  last  earth- 
quakes in  Bengal  have  been  quickly  followed  by  the  dis- 
appearance of  the  very  unusual  state  of  the  atmosphere  (for 
the  time  of  the  year),  which  then  prevailed — by  the  return  of 
a  serene  sky,  and  the  vanishing  of  the  epidemic. 

That  epidemics  do  not  always  disappear,  but,  on  the  con- 
trary, often  increase  after  earthquakes,  b  no  argument  against 
thb  theory*  A  famine  in  a  country  may  increase  notwith- 
standing the  importation  of  a  supply  of  com.  The  same 
reasoning  may  be  applied  to  explain  the  facts  of  rain  and 
storms  occasionally  following  earthquakes.  But  our  know- 
ledge of  meteorology,  as  well  as  of  the  animal  economy,  b 

•  History  of  Epidemiol,  vol.  ii,  p.  132--)a6. 
t  Ibkl.  vol.  ii,  p.  152. 
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too  liioited  to  enable  as  to  explain  all  tbeir  phenomena^  even 
on  true»  bat  imperfect  theories.  The  theory  of  gravitation 
itself  does  not,  even  yet,  satisfactorily  explain  all  the  move- 
ments which  are  believed  to  depend  on  it. 

From  analogy  we  have  every  reason  to  expect,  that  former 
severe  visitations  of  epidemical  diseases  in  India,  will  be  foand 
to  have  been  attended  by  earthquakes.  I  have  not  yet  at« 
tempted  to  ascertain  this  point,  hot  one  remarkable  instance 
of  such  coincidence  has  earsonly  occurred  to  me.  Dr.  land 
mentions  *^  a  great  sickness,  of  which  it  was  computed  that 
thirty  thousand  blacks  and  eight  hundred  Europeans  died  in 
the  province  of  Bengal,  in  the  year  1762 ;"  which  nearly  agrees 
in  point  of  time  with  some  vague  accounts  extant,  of  a  former 
prevalence  of  epidemic  cholera  in  the  peninsula  * ;  and  an 
article  in  the  Philosophical  Transactions  (vol.  xii,  p.  11, 
Abridgment)  records  several  earthquakes  of  extreme  violence, 
which  happened  in  Pegu  and  Ava,  from  the  2d  to  the  19th 
of  April  of  the  same  year.  And  at  p.  190,  of  the  same 
volume,  is  an  account  of  a  severe  plagoe  all  over  the  Ottoman 
empire  in  that  year,  attended  there,  likewise,  by  many  earth" 
quakee. 

Has  not  the  pestilential  period,  beginning  in  1817,  which 
has  been  marked  by  the  prevalence  of  epidemical  diseases  in 
many  parts  of  Europe,  Africa,  and  America,  almost  as  much 
as  in  India,  been  also  attended  by  numerous  earthquakes, 
storms,  and  other  indications  of  an  unusual  state  of  the  atmo- 
sphere, in  these  countries  as  well  as  in  India? 


I  trust  it  has  been  shown,  as  clearly  as  the  imperfection  of 
our  data  and  knowledge  of  the  subject  will  admit,  that  a 
deficiency  of  free  electric  fioid  in  the  air  accompanies  the 

*  It  appears  that  this  was  actually  cholera.  M.  Keraudren  states 
that  "  an  analogous  epidemic  n^fed  in  Bengal  in  1762.  The  most 
dreadful  symptoms  were,  according  to  Le  Begue  de  Presle,  continual 
vomiting  of  pituiti^  or  thick  white  transparent  phlegm." 
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attacks  of  this  epidemic.  I  have  now  to  endeavour  to  prove, 
that  that  state  actually  forms  the  great  cause  of  the  disease ; 
and  to  essay  an  explanation  of  the  manner  in  which  it  acts  on 
the  living  system  and  produces  the  disease. 
'  In  this  inquiry  into  the  origin  of  the  epidemic,  I  have 
hitherto  proceeded  without  making  any  postulates  which  are 
not  generally  admitted,  and  therefore  without  diffidence  ;  but 
it  is  evident  that  the  undertaking  cannot  be  completed  without 
involving  principles  of  a  more  unauthorized  nature.  The 
foregoing  general  inferences  appear  to  be  so  thoroughly  borne 
out,  both  by  legitimate  theory  and  observation,  that  I  cannot 
help  considering  them  in  a  great  measure  as  established  facts  ; 
the  remaining  part  of  the  subject  must  necessarily  assume 
more  of  the  form  of  hypothesis  and  conjecture. 

Of  the  importance  of  electricity  as  a  natural  agent  but  one 
opinion  can  be  maintained,  that  it  is  incomparably  the  most 
active  and  most  momentous  principle  in  the  whole  physical 
world.  It  combines  the  celerity  of  light  with  a  chemical 
power  much  greater  than  that  of  caloric ;  and  by  its  great 
and  peculiar  property  of  giving  attraction  and  repulsion  to 
other  substances,  it  becomes  an  infinite  source  of  motion. 
Accordingly  we  find  that  scientific  men,  in  speaking  of  its 
general  agency,  have  been  carried  almost  beyond  the  bounds 
of  the  sober  language  of  philosophy. 

''  Its  effects  are  so  many  and  various,  that  it  may  be  said 
without  much  exaggeration,  that,  whether  we  look  to  the 
heavens  above  or  to  the  earth  beneath,  we  can  scarcely  per- 
ceive any  thing  that  is  not  acted  upon,  and  in  a  manner  sub- 
jected to  the  operations  of  this  wonderful  fluid  "^^.^ 

'*  Though  often,  Proteus-like,  it  eludes  our  grasp,  plays 
with  our  curiosity,  tempts  inquiry  by  fallacious  appearances, 
and  attacks  our  weakness  under  so  many  perplexing  subtleties, 
yet  it  is  impossible  not  to  believe  it  the  soul  of  the  material 
world,  and  the  paragon  of  elements  f." 

*  Encyclopedia  Britannica.  t  Walker. 
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These  observations^  however,  appear  to  be  justified  by  the 
views  which  have  lately  been  generally  taken,  of  the  agency 
of  electricity  in  both  organized  and  unorganized  matter ;  for 
there  is  great  reason  to  believe,  that  it  is  on  this  principle  that 
all  life,  whether  animal  or  vegetable,  and  all  chemical  affinity, 
immediately  depend ;  and  consequently,  that,  were  it  to  be 
entirely  abstracted,  the  whole  creation  would  be  transformed 
from  the  beautiful  scene  which  it  now  presents  to  its  original 
condition  of  a  senseless  and  motionless  chaos. 

Ever  since  the  discoveries  of  Galvani,  it  has  been  believed 
by  many,  that  the  nervous  fluid  and  the  principle  of  life  are 
identical  with  the  electric  fluid ;  and  these  are  not  the  opinions 
of  romantic  and  speculative  men  alone:  the  researches  of 
two  of  the  most  eminent  medical  philosophers  whom  the  sci- 
ence has  to  boast  of,  John  Hunter  and  Mr.  Abernethy, 
strongly  tend  to  prove,  that  the  principle  of  life  has  a  physical 
existence;  — that  the  phenomena  of  life  are  owing  to  the  pre- 
sence of  a  snbtile  but  material  fluid.  The  latter  author 
has  shown,  as  far  as  the  imperfect  knowledge  we  possess  of 
these  abstruse  subjects  would  permit,  the  complete  analogy 
which  exists  between  this  principle  and  electricity;  and  it  is 
evident  that  it  is  but  the  caution  which  is  characteristic  of 
true  philosophy,  which  has  prevented  his  inferring  their  iden- 
tity. These  important  discoveries  have  not,  indeed,  been 
universally  credited ;  but  they  have  surely  been  more  denied 
than  disproved,  and  appear  to  be  daily  gaining  ground  in  the 
present  improving  state  of  science.  If,  then,  a  deficiency  of 
electric  fluid  in  the  atmosphere  accompanies  the  prevalence 
of  the  disease,  and  the  disease  itself  consists  of  a  deficiency 
of  nervous  influence,  that  is,  probably,  of  the  nervous  or 
electric  fluid  in  that  portion  of  our  frame ;  it  becomes  ex- 
tremely probable,  a  priori,  that  the  former  state  produces  the 
latter. 

It  is  not,  however,  on  arguments  of  this  general  nature 
that  this  explanation  of  the  production  of  cholera  is  chiefly  to 
rest.     One  principal  link  in  the  chain  of  reasoning  appears  to 
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be  ftai  wanting:  <'  In  wtai  mammer  doa  the 
ebetrie  fluid  in  the  dr  prodoee  the  tmwuieii 
in  tbe  animal  ftamer  It  must  be  allowed  Ant  Ak  qnestioa 
wonld  appear  to  be  wtitfactorily  answered,  and  all  tke  lbre> 
going  iriewi  strongly  supported,  if  it  shall  be  proved,  that 
the  hlood  i$  coniinuaUy  reeemmg  a  ^mppb/  €f  d&dric  Jbud 
from  the  atmosphere,  and  that  that  supply  is  hi  i  i  m  j  to  the 
state  of  health. 

Mr.  Reail  has  proved  by  experiment,  that  the  air  heeomee 
changed  from  the  positive  to  the  negative  state  ofeUetrieiiy 
hy  respiration^ ;  and  Volta  has  oonfirmed  this  infisreneei-. 
The  general  principle  of  the  absorption  oS  dectrieity  by  the 
bloody  in  its  change  from  Tenons  to  arterial  in  the  Inngs,  ia 
likewise  assumed  or  considered  probable,  by  varions  respect- 
able authors  j:;  and  though  the  facts  on  which  it  rests  may  be 
few  and  little  noticed,  it  is  not  to  be  supposed,  that,  if  th^ 
did  not  existi  so  important  an  error  would  hare  remained  so 
long  undetected.  But  the  known  accuracy  of  Bead  and 
Volla  render  any  arguments  of  this  kind  unnecessary. 

It  is  an  established  axiom  in  physiology,  that  the  use  of 
respiration  in  the  animal  economy  is  to  accomplish  the  change 
in  tbe  blood  from  the  yenoos  to  the  arterial  state ;  and  that 
the  principles  which  the  air  loses  in  respiration  are  recriyed 
by  the  bloody  whilst  those  which  the  air  gains  in  the  process 
are  given  out  by  tbe  blood,  during  the  change  it  undergoes. 
It  appears  to  follow,  therefore,  that  the  electric  fluid  which 
disappears  from  the  air  enters  into  the  blood. 

Nature  does  nothing  in  vain.  There  is  no  substance  in 
the  whole  animal  economy  with  which  we  are  acquainted,  that 
does  not  answer  some  important  end ;  and  we  cannot  for  an 
instant  suppose,  that  the  most  active  and  pow^ul  principle  in 
nature  can  thus  be  constantly  taken  into  the  system  to  remain 
in  it  inactive  and  useless.     It  may  then  be  strictly  inferred, 

*  Philosopliical  Transactions. 

f  Wilkinson's  Elements  of  Galvanism. 

t  Mr.  Wilkinion,  Dr.  Robertson,  and  M.  Richerand. 
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that  this  supply  of  electricity  is  necessary  to  the  ammal  eco* 
nomy ;  and  that  the  diminQtion  and  suppression  of  it  may 
prodoce  disease  or  death. 

It  remains  for  future  observation  and  experiment  to  prove 
the  truth  or  fallacy  of  these  assumptions,  by  determining^ 
whether  the  respiration  of  a  positively  electrical  atmosphere  is 
not  favourable,  and  the  opposite  state  injurious  to  animal 
life  ?  Some  striking  facts  may  however  be  adduced  in  sup- 
port of  this  position. 

It  has  constantly  been  found,  that  animals  confined  in  por- 
tions of  air,  die  before  the  whole  of  the  oxygen  gas  in  the 
air  is  consumed ;  and  Sir  H.  Davy  has  found  that  a  mouse, 
enclosed  in  a  mixture  of  10.6  cubic  inches  of  oxygen  gas  and 
8  inches  of  nitrogen  gas,  died  when  3.1  inches  of  oxygen  gas 
only  had  been  consumed;  consequently,  in  an  atmosphere 
much  richer  in  oxygen  than  common  air :  and  it  is  found  that 
this  circumstance  is  not  owing  to  the  excess  of  carbonic  add 
gas  produced  in  respiration,  for  simibr  results  are  obtained 
when  that  fluid  b  abstracted  by  alkaline  liquors.  It  is  evi- 
dent, then,  that  the  presence  of  oxygen  gas,  even  in  great 
abundance,  is  not  sufficient  for  respiration. 

Mr.  Boyle  introduced  animals  into  the  receiver  of  an  air- 
pump,  and  abstracted  various  portions  of  the  air  from  them. 
On  the  very  commencement  of  the  rarefaction  they  showed 
signs  of  great  uneasiness;  subsequently  they  vomited,  became 
convulsed  (other  accounts  of  similar  experiments  mention 
that  they  discharged  their  feces).  On  stopping  the  rarefaction 
before  it  had  proceeded  to  any  great  height,  in  some  instances 
they  gradually  recovered.  The  last  circumstance  appears  to 
be  unaccounted  for;  for  the  stoppage  of  the  process  did  not 
restore  the  deficiency  of  air.  On  the  foregoing  principles,  the 
rarefaction  must  necessarily  have  reduced  the  air  to  the  nega- 
tive state  of  electricity;  and  the  condensation  of  vapour 
which  takes  place  at  the  same  time,  and  winch  produces  **  a 
perfect  shower  falling  on  the  pump  plate,''  is  in  proof  of  this 
deficiency  of  electricity.    The  latter  phenomenon  has  been 
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attributed  to  tlie  cold  which  is  likewise  produced  by  the  same 
process;  bat  this  anoiints  to  no  more  than  diree  or  fear  de* 
grees  of  the  thermometer;  and  the  introdaction  of  a  piece  of 
ice  into  the  receiver  woold  equally  depress  that  instrameot, 
without  producing  this  miniature  resemblance  of  a  shower  of 
rain.  On  the  cessation  of  the  rarefaction,  the  deficient  elec- 
tricity would  probably  be  restored  firom  the  surrounding 
bodieSy  and  the  animal  would  recover;  and  we  accordingly 
find  that  the  condensed  Yiqxiur  becomes  rapidly  reabsorbed 
when  the  rarefying  process  is  interrupted. 

The  analogy  between  the  affections  of  the  animals  in  this 
instance  and  cholera  cannot  but  strike  the  most  inattentive 
reader.  In  fact,  this  simple  experiment  may  probably  be  con- 
sidered as  a  perfect  instance  of  the  simultaneous  production 
of  doud,  raiUf  and  choUraf  in  miniature,  from  deficiency  of 
electric  fluid,  bearing  the  strongest  analogy  to  the  process 
which  takes  place  on  a  general  attack  of  the  epidemic. 
Mr.  Jameson  has  shown,  that  inferior  animals  have  frequently 
suffered  severely  from  a  disorder  bearing  every  resemblance 
to  cholera,  whilst  that  disease  was  committing  its  ravages 
among  the  human  species. 

It  may,  however,  be  alleged,  that  the  injurious  effects  ex- 
perienced by  the  animal  under  this  experiment  are  entirely 
owing  to  the  great  rarity  of  the  air,  or  to  the  sudden  transi- 
tion from  dense  to  rare  air ;  and  that  its  recovery  is  in  con- 
sequence of  time  being  permitted  for  it  to  become  fami- 
liarized to  the  change.  But  what  will  become  of  this  argu- 
ment when  it  is  found,  that  even  a  human  being  may  bear, 
nay  be  almost  instantly  transported  to  an  atmosphere  much 
more  rare  than  that  which  kills  the  animal,  without  suffering 
any  inconvenience  ? 

'*  But  though  artificial  compression  of  the  air,  as  well  as 
natural  rarefaction,  may  be  thus  borne,  it  is  otherwise  with 
artificial  rarefaction.  Animals  in  an  air-pump  show  uneasi- 
ness from  the  very  first,  and  cannot  live  for  any  time  in  an 
atmosphere  rarefied  artificially,  even  as  much  as  it  appeared 
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to  be  from  the  barometer  oo  the  top  of  Mont  Blanc*. 
What  other  explanation  than  that  which  is  here  offered  can 
be  given  of  this  striking  fact  ? 

The  French  mathematicians  on  the  Andes  did  not  find 
their  breathing  oppressed  except  when  enveloped  in  clouds^. 
This  is  a  strong  fact  in  sapport  of  the  theory ;  for  clouds  are 
found  generally,  if  not  constantly,  negatively  electric.  In  the 
accounts  of  aeronauts^  likewise,  we  nowhere  meet  with  any 
mention  of  difficulty  of  respiration  in  the  higher  regions  of 
the  atmosphere.  Mr.  Baldwin  expressly  says,  on  one  occa- 
sion, that  when  at  his  greatest  height  he  found  his  breathing 
perfectly  free  and  easy.  In  one  part  of  this  voyage  the  earth 
appeared  to  him  to  be  seven  miles  distant,  though  the  baro- 
meter indicated  but  one  and  a  half.  Professor  Robertson 
ascended  into  the  atmosphere  at  the  amazing  velocity  of  fifty 
feet  per  second,  and  consequently  in  a  few  minutes  found  the 
barometer  at  fifteen  inches.  **  He  set  at  liberty  two  pigeons, 
which  descended  with  the  rapidity  of  lightning,  without  mov- 
ing their  wings,  and  in  a  plane  very  slightly  inclined.  When 
the  barometer  stood  at  fourteen  inches,  he  let  off  a  third 
pigeon,  which  having  fluttered  about  for  a  moment  with  diffi- 
culty, perched  on  the  net-work,  and  would  not  quit  it.  Two 
butterflies  let  go  at  the  same  time  tried  to  use  their  wings, 
but  in  vain,  as  the  air  was  too  rare;  they  never  quitted  the 
car,  and  fluttered,  but  in  a  very  feeble  manner.  By  means 
of  a  very  ingenious  instrument,  invented  by  Mr.  Hez,  mecha- 
nician, he  inclosed  four  inches  of  the  surrounding  air,  along 
with  mercury,  and  marked  exactly  the  point  where  the  air 
and  mercury  were  united.  When  he  reached  the  earth  he 
found  that  the  latter  filled  the  whole  tube  within  a  tenth. 
This  important  experiment  seems  to  prove,  that  in  the  upper 
regions  there  exists  nothing  but  vapours,  and  no  atmospheric 
air.  If  this  conjecture  of  Mr.  Robertson  be  verified,  there 
will  be  no  reason  why  people  may  not  ascend  to  a  much 

*  Encyclopedia  Britannica. 
t  De  Ulloa'8  Voyage,  vol.  i,  p.  217. 
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greater  beight  than  9670  toises,  to  which  we  know  some  hare 
ascended*." 

The  result  of  the  experiment  on  the  density  of  the  air  is 
altogether  so  sorpri^Aig  as  almost  to  stagger  belief.  There 
is  however  no  reason  to  doubt  its  accuracy.  It  proves  in  the 
clearest  manner,  that  an  atmosphere  possessing  but  one-tenth 
of  the  quantity  of  oxygen  which  exists  on  the  surface  of  the 
earth,  and,  as  far  as  permanently  elastic  gases  are  concerned, 
but  one-tenth  of  its  density,  may  be  breathed  without  incon- 
venience. Is  it  not  evident,  then,  that  some  principle  must 
exist  in  the  higher  regions  of  the  atmosphere  which  supplies 
the  place  of  oxygen  gas,  so  necessary  to  respiration  in  ordi- 
nary circumstances?  Electricians  appear  to  have  informed 
us  what  this  principle  is  by  the  observation,  which  they  seem 
to  have  unanimously  made,  that  the  electric  fluid  is  most 
abundant  in  the  upper  regions  of  the  air. 

Accordingly  we  find  that  air,  as  it  exists  in  its  natural  state 
of  rarefaction  on  the  tops  of  mountains,  possesses  properties 
diametrically  opposite  to  those  of  air  which  actually  undergoes 
a  change  from  dense  to  rare,  either  by  artificial  or  natural 
means.  Saussure  has  observed,  that  "  when  rarefied  air  is 
breathed"  (on  mountains)  **  the  nervous  system  experiences  a 
kind  of  excitement ;  agreeable  sensations  are  produced,  with 
a  disposition  to  cheerfulness."  The  healthiness  of  high  situa- 
tions is  proverbial ;  and  it  will  subsequently  be  seen  that  this 
disease  has  been  found  particularly  to  affect  low  sitoations, 
and  to  disappear  on  the  removal  to  higher  parts.  This  fact 
is  one  of  the  most  evident  of  all  that  experience  has  brought 
to  light  regarding  the  relations  of  this  epidemic.  I  find  it 
has  been  almost  invariably  observed  in  Bengal,  as  recorded 
by  Mr.  Jameson,  in  accordance  with  a  great  number  of  in- 
stances in  proof  of  it,  which  I  had  collected  on  this  side  of 
India.  Even  small  degrees  of  elevation  are  frequently  found 
to  occasion  great  differences  in  the  prevalence  of  the  disease. 

*  Tilloch'8  Philosophical  Magazine,  vol.  xvi. 
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Sacb  is  the  case  with  the  electrical  states  of  the  atmosphere ; 
for  the  height  of  a  building  has  been  found  to  occasion  a  very 
remarkable  difference  in  the  marks  of  electricity  in  the  air. 

It  has  also  been  constantly  found,  that  filthy^  close^  and  ill- 
ventilated  situations  have  suffered  from  the  disease  much  more 
than  others :  and  such,  likewise,  are  the  situations  in  which 
the  weakest  positive,  or  negative  electricity  are  met  with. 
Read  found  the  air  at  one  end  of  a  school-room,  which  was 
situated  over  a  common  sewer,  and  gave  an  ill  smell,  nega- 
tively electric,  whilst  the  open  air,  and  even  the  other  end  of 
the  room,  were  in  the  opposite  state.     **  When  Mr.  Bead 
worked  the  doubler  of  electricity  in  a  close  room,  in  which 
people  had  been  shut  up  for  a  certain  time,  or  upon  a  dung« 
hill,  or  in  a  privy,  he  obtained  negative  electricity ;  but  when 
he  worked  it  in  the  open  and  clear  air,  the  result  was  positive 
electricity*."    The  positive  electricity  of  the  air  is  always 
found  stronger  in  open  and  airy  situations  than  in  the  streets 
of  cities,  among  trees,  &c.     Many  farther  arguments  of  this 
kind  might  be  adduced,  but  I  trust  enough  has  been  said  to 
excite  such  inquiry  as  must  quickly  and  finally  decide  the 
question  of  the  truth  or  fallacy  of  these  speculations. 

On  these  grounds  a  reasonable  expectation  may  be  formed, 
that  an  atmosphere  positively  electrified  by  art  will  be  found 
favourable  to  respiration ;  but  should  it  be  proved  that  this 
is  not  the  case,  it  will  be  insnflScient  to  overthrow  the  mass 
of  evidence  which  has  been  adduced.  We  know  too  little  of 
the  nature  of  the  electric  fluid  to  be  able  to  affirm  that  the 
electricity  produced  by  the  machine  is  identical,  or  in  the 
same  state,  vrith  that  which  is  taken  into  the  frame  in  respi- 
ration. Electricity  is  known  to  be  capable  of  various  modi- 
fications; for  in  the  galvanic  process  one  if  not  two  fluids  are 
produced,  which,  though  they  resemble  the  electricity  of  the 
machine  in  their  principal  features,  yet  possess  some  proper- 
ties extremely  different.    The  electricity  which  arises  from 

*  Gavallo  on  Electricity,  vol.  iii,  p.  86. 
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boast  of  the  present  age  to  have  realized ;  though  it  was  un- 
equal to  the  more  Herculean  task  of  dispelling  the  clouds  of 
ignorance  and  prejudice  from  the  minds  of  his  contemporaries. 

Baron  Humboldt  and  Mr.  Todd  have  shown,  that  great 
debility  and  disease  are  produced  in  electric  animals  by  the 
exertion  of  their  peculiar  powers  in  giving  shocks.  If  then  it 
is  proved,  as  it  appears  to  be  the  case,  that  they  actually  g^ve 
out  electric  fluid  in  these  operations,  it  will  be  evident  that 
the  abstraction  of  that  principle  is,  in  these  instances,  a  cause 
of  disease. 

It  is  well  known  that  the  total  abstraction  of  the  principle 
of  life  from  animal  substances  causes  the  putrefactive  pro- 
cess instantly  to  commence.  Does  not  the  abstraction  of 
electric  fluid  from  them  produce  the  same  eflbct  7  Putrefac- 
tion instantly  commences  in  animals  killed  by  lightning,  which 
is  almost  invariably  electricity  of  the  negative  kind. 

Mr.  Wilkinson  observes,  that  ''frogs  which  have  been  long 
exposed  to  the  operation  of  the  galvanic  conductor,  more  es- 
pecially in  water,  suddenly  fall  into  a  corrupted  state.  '  How 
extraordinary  will  it  be,'  observes  Mr.  Valli,  *  if  hereafter  it 
should  bo  found  that  the  electric  fluid  retards  putrefaction, 
and  resists  the  dissolution  of  bodies !  Prior  to  the  discovery 
of  galvanism,  it  was  known  that  the  fluid  tohich  circulates  in 
the  nerves  is  a  powerful  antiseptic  *.' " 

Whence  arises  the  putridity  of  portions  of  animal  food, 
suffered  to  remain  an  hour  or  two  between  the  teeth,  but 
from  the  negative  electricity  of  the  air  produced  in  respira- 
tion ?  Heat  and  moisture  alone  are  entirely  insufficient  to 
account  for  it ;  for  our  food  in  India  is  very  frequently  ex- 
posed to  these  causes  without  the  same  effects.  Is  it  not  like- 
wise found  that  animal  substances  rapidly  run  into  putrefaction 
in  the  conditions  of  the  atmosphere  which  are  marked  by  de- 
ficiency of  the  electric  fluid  ? 

Mr.  Webster  remarks,  that  '*  from  universal  observation  it 
appears,  that  during  the  state  of  the  air  which  produces  con- 

*  Elem.  of  Galvanism,  vol.  i,  p.  40. 
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tagioos  diseases  in  nniisaal  numbers,  all  kinds  of  flesh  and 
Tegetables  are  more  apt  to  putrefy  than  in  a  liealthy  state  of 
the  atmosphere.  This  was  obsenred  by  Diemerbroek,  in  the 
Holland  plague  of  1636»  and  we  have  had  many  proofs  of  it 
in  America  within  a  few  years  past  *•  And  this  is  eyidently 
true  not  only  with  regard  to  fresh  animal  meat,  but  also  of 
salted  meats  of  all  kinds*  The  powers  of  salt  appear  to  be 
insufficient  to  defend  flesh  and  fish  against  the  strong  tendency 
to  dissolution  which  seems  to  attend  them  in  certain  years. 
Hence  we  so  frequently  hear  of  spoiled  bed  and  pork  and 
fish  during  sickly  periods.  In  some  seasons  it  appears  to  be 
almost  impossible  to  keep  provisions  destined  for  foreign 
market.  *  *  *  This  accelerated  dissolution  of  flesh  is  the 
effect  of  the  common  principle  of  disease,  and  in  its  turn 
beeomes  a  cause  of  disease  i*."  Dr.  lind  has  likewise  strongly 
remarked  on  the  tendency  of  animal  food  to  putrefy  in  the 
unhealthy  seasons  of  tropical  climates. 

Dr.  Balfour  infers,  that  **  along  with  the  fall  and  change  of 
the  moon,  there  is  constantly  recurring  some  uncommon  or 
adventitious  state  or  quality  of  the  air,  which  increases  fever 
and  disposes  to  an  unfavourable  termination  or  crisis;  and 
that  along  with  the  intervals  there  is  as  constantly  recnrring  a 
state  or  quality  of  the  air  opposite  to  the  former ;  which  does 
not  excite,  but  diminishes  fever,  and  disposes  to  a  favourable 
termination."  He  likewise  informs  us  that  '*it  is  a  fact, 
established  in  this  country  on  universal  observation,  that  the 
tendency  of  meat  to  spoil  is  much  greater  at  the  full  of  the 
moon,  than  during  the  intervals."  Analogous  to  these  are  the 
following  observations  of  Mr.  Webster  :  —  **  Popular  opinion 
considers  the  moon  as  exerting  a  powerful  influence  on  animal 
substances ;  and  it  is  an  incontrovertible  fact,  that  its  beams 
accelerate  the  putrefaction  of  flesh  and  fish.  Fishermen  and 
sailors  can  all  attest  the  fact,  and  it  coincides  with  what  Pliny 

*  DuriDi^  the  extensive  prevalence  of  the  yellow  fever,  which  ap- 
peared in  1791. 
t  History  of  Epidemic  Diseases,  vol.  ii,  p.  197. 
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asserts.  *  Id  manifestum  esse,  quod  ferarum  occisa  corpora 
in  tabem  viso  suo  resolvat."  Moonlight  dissolves  or  corrupts 
the  flesh  of  animals  that  are  killed,  it  renders  sound  fish  soft 
in  a  few  hours ;  and  fishermen  are  careful  to  cover  from  its 
rays  the  fish  they  have  caught.'' 

The  effects  are  here  attributed  to  the  moon's  rays,  but  with 
tittle  appearance  of  reason.    They  are  known  to  consist  of 
mere  light,  and  it  is  perfectly  incredible  that  they  should  have 
an  effect  which  is  not  found  to  arise  from  the  vastly  greater 
degree  of  the  same  cause  which  exists  during  the  day.    The 
influence  of  the  moon  on  the  human  firame  has  been  likewise 
attributed  by  some  to  this  cause.    The  inhabitants  of  Batavia 
are  said  to  attribute  their  fever  to  the  moon's  beams;   to 
dread  them  more  than  those  of  the  sun  itself,  and  to  defend 
themselves  from  them  by  umbrellas*.    But  these  supposi- 
tions are  directly  contradicted  by  the  known  fact  of  the 
moon's  influence  being  as  great  at  new  as  at  full.     I  can 
assert  firom  experience,  arising  from  the  halnt  of  sleeping  in 
the  open  air,  that  the  strongest  tropical  moonlight  has  no 
injurious  effects  on  the  frame  f. 

It  is  a  matter  of  common  observation,  that  thunder  pro- 
duces the  acetous  fermentation  in  beer  and  milk;  and 
Dr.  Heyne,  in  the  paper  above  quoted,  asserts  that  the  lunar 
influence  has  similar  effects.  If  this  is  true,  it  strongly  argues 
identity  of  cause.  Mr.  Webster  observes,  **  that  milk  sours 
in  a  rainy  day  in  summer  without  thunder,  with  the  thermo« 
meter  at  64°;  as  I  know  by  observation.    The  barometer 

♦  Dr.  Heyne's  MS  on  Hill  Fever. 

t  An  inhabitant  of  a  temperate  climate  can  form  no  idea  of  the 
luxury  of  sleeping  under  the  canopy  of  heaven,  in  the  hot  weather  in 
India.  I  have  practised  it  for  many  years,  not  only  with  impunity,  but 
with  evident  benefit ;  for  the  bracing  coolness  of  the  night  ur,  and  the 
sound  sleep  it  produces,  have  counteracted  the  debilitating  effects  of 
the  high  temperature  during  the  day.  It  is  probable,  however,  that  it 
requires  a  constitution  fortified  against  disease  by  perfect  temperance, 
to  resist  the  sudden  changes  of  iemperature  which  frequently  occur. 
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falls,  vapour  becomes  visible ;  the  functions  of  the  body  are 
langaid  ;  objects  contract  mould  ;  in  short,  the  atmosphere  is 
inelastic,  and  ill  fitted  to  maintain  vigour  in  animal  or  t^^ 
table  bodies/' 

Mr.  Wilkinson  has  been  strongly  impressed  with  the  im- 
portance of  the  agency  of  atmospherical  electricity  on  the 
human  frame.  He  says:  —  "  To  the  variations  of  this  prin- 
ciple in  the  air,  are  to  be  ascribed  the  changes  we  undergo  as 
to  our  sensations,  together  with  the  langour  and  indolence  we 
experience,  when  the  atmosphere  is  but  feebly  charged  with 
electricity.  So  also,  on  the  contrary,  we  may  account  for 
the  cordial  exhilaration  we  feel  when  the  barometer  is  high, 
and  consequently  the  air  charged  with  electricity  *• 

He  has  also  supposed,  that  the  principal  use  of  oxygen  gas 
in  respiration  is  to  supply  the  electric  fluid  to  the  blood, 
during  the  change  that  the  air  undergoes  in  the  lungs ;  an 
opinion  which  is  strongly  supported  by  the  facts  which  shew 
that  an  extrication  of  electric  fluid  actually  takes  place  in 
many  instances  from  the  combination  of  oxygen,  previously 
in  the  state  of  gas,  with  combustible  or  oxidable  substances. 
Thus  the  oxygen  gas  derived  from  the  atmosphere  gives  out 
electric  fluid  during  the  combination  of  its  base  with  zinc,  in 
the  galvanic  process ;  and  the  same  takes  place  on  the  rubber 
of  the  machine  f.  Dr.  Bostock  concludes  that  **  the  electric 
fluid  is  always  liberated  when  an  oxidable  substance  is  united 
to  oxygen  t*''  It  is  very  evident  that  carbon  is  united  to 
oxygen  in  the  process  of  respiration  §. 

*  Elem.  of  GalvaDism,  vol.  ii,  p.  438. 

t  Ellis's  "Farther Enquiries"  concerning  Respiration,  &c. 

X  History  and  Present  State  of  Galvanism,  1818. 

§  Views  similar  to  those  of  Mr.  Wilkinson  appear  to  have  been  en- 
tertained by  Mr.  Ellis ;  whose  opinions  on  any  subject,  and  particularly 
on  this,  must  carry  vrith  them  the  greatest  possible  weight.  He  says : 
"  But  if,  from  the  foregoing  facts,  it  appears,  that,  in  ordinary  cases, 
oxygen  gas  is  alike  necessary  to  the  development  of  caloric  in  combns* 
tionandto  the  excitation  of  electricity;  if,  in  each  instance,  this  gas 
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It  may  be  conjectured,  that  largo  quantities  of  electric  fluid 
are  also  continually  carried  off  from  our  frames  by  oYaporation. 
That  process  abstracts  this  principle  together  with  the  vapo- 
rized fluid ;  and  in  proportion  to  the  quantity  of  eYaporation, 
and  the  perfection  of  the  change  from  the  fluia  to  the  aeriform 


disappear,  and  its  ponderable  matter  enter  into  a  similar  combination ; 
and  if  no  caloric  or  electricity  be  developed  unless  these  chemical 
changes  take  place,  are  we  not  constrained  to  believe,  that  the  same 
subtle  matter,  which,  during  combustion,  is  exhibited  in  the  form  of 
caloric,  appears,  during  electrization,  in  the  guise  of  the  electric  fluid  ? 
For  why  should  oxygen  gas  be  thus  essential  to  the  development  of  elec- 
tricity, if  it  be  not  chemically  instrumental  in  affording  electric  matter  ? 
and  in  what  other  way  can  it,  in  these  experiments,  be  conceived  to 
afford  such  matter,  except  by  suffering  that  reduction  of  its  elasticity, 
which  it  has  been  shown  to  undergo  ?    If  the  air  were  only  mechani- 
cally concerned,  and  acted  simply  as  a  conducting'  body,  or  if  the  elec- 
tricity were  excited  only  by  friction,  then  no  reason  appears  why  oxy- 
gen gas  should  be  thus  essential  to  the  operation,  and  much  less  why  it 
should  undergo  such  chemical  changes;  for  that   these  changes  are 
necessary,  is  proved  by  the  fact,  that  even  oxygen  gas  itself  is  unequal 
to  the  production  of  electricity,  if  a  metallic  substance,  incapable  of 
oxidation,  be  employed  as  an  amalgam.    Surely  the  conversion  of  zinc 
into  an  oxide  by  combustion  in  oxygen,  does  not  furnish  any  other  or 
better  evidence  of  the  extrication  of  caloric  from  that  gas,  than  the  for- 
mation of  a  similar  oxide  in  electrization  affords  of  the  development  of 
electric  matter  from  the  same  gas,  in  the  experiment  of  Dr.Wollaston. 
In  both  cases,  the  subtile  matter  is  not  simply  conducted  by  the  air,  but 
is  generated  out  of  it;  and,  in  both  cases,  therefore,  its  production 
must  be  the  consequence,  and  not  the  cause  of  oxidation.'' -^/brM^r 
Enquiries,  p.  189.    It  is  necessary  to  observe,  that  Mr.  Ellis  does  not 
consider  the  agency  of  oxygen  gas  as  the  sole  source  of  the  electricity 
either  of  the  machine  or  the  galvanic  pile. 

-  At  the  conclusion  of  that  work  Mr.  Ellis  announces  his  intention  of 
''attempting  to  trace  all  the  observed  effects,  which  succeed  to  the  ex- 
ercise of  the  respiratory  function  in  plants  and  animals,  to  the  varied 
agency  of  that  subtile  or  calorific  matter,  which  is  universally  liberated, 
by  the  changes  induced  on  the  air,  during  the  continuance  of  this  living 
process.'' 
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state,  will  probably  be  the  quantity  of  electricity  conveyed 
away.  Large  qaantities  of  water  are  continaally  chatigiog 
from  the  fluid  state  to  that  of  perfectly  transparent  vapour, 
on  the  surface  of  the  body,  and  flying  off  from  it  by  the  in- 
sensible perspiration. 

As  evaporation  produces  negative  electricity,  it  may  at 
first  sight  be  conjectured,  that  that  property,  as  observed 
in  respired  air,  is  owing  to  the  evaporation  which  appears  to 
take  place  from  the  surface  of  the  lungs ;  but  it  is  constantly 
found  that  the  negative  electricity  arising  from  evaporation  is 
met  with  in  the  vessels  firom  whence  the  vapour  arises,  whilst 
the  vapour  itself  by  condensation  produces  positive  electri- 
city *.  On  the  contrary,  it  is  a  much  more  reasonable  subject 
of  doubt,  whether  the  moisture  of  respired  air  is  owing  to 
evaporation  or  to  deficiency  of  electric  fluid  ?  The  latter 
cause  alone  is  sufficient  to  produce  the  effect,  by  weakening 
the  attraction  between  the  air  and  the  water,  which  it  pre* 
viously  held  in  perfect  solution,  as  we  see  by  the  experiment 
of  the  air-pump.  It  is  evident  that  water  may  exist  in  the 
air  in  large  quantities,  in  such  a  state  as  to  be  hidden  from 
our  senses,  as  after  long  droughts;  but  when  the  bond  of 
electricity  is  withdrawn,  it  becomes  evident  to  them  by  mois- 
ture, or  by  visible  vapour,  and  when  the  abstraction  is  more 
complete,  by  rain. 

It  may  be  found  that  rain  does  not  invariably  accompany 
the  epidemic ;  but  this  will  not  be  sufficient  to  condemn  the 
theory  of  its  cause  which  has  been  proposed  ;  for  it  is  evident 
that  the  quantity  of  rain  must  be  in  proportion,  not  only  to  the 
deficiency  of  electricity,  but  to  the  quantity  of  water  in  the 
atmosphere.  Thus  after  heavy  rains,  when  the  atmosphere 
has  parted  with  all  its  water,  if  the  abstraction  of  electricity 
continues,  the  disease  will  continue,  without  rain.  Other 
causes  may  prevent  the  rain,  though  much  water  is  contained 

*  Encyc.  Brit.  art.  Eieotricity, 
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in  the  air.  Heat  as  well  as  electricity  enables  water  to  retain 
the  aeriform  state ;  and  hence,  probably,  in  very  hot  weather 
a  deficiency  of  electric  fluid  may  exist  in  the  atmosjdiere 
without  rain.  I  am  confident,  however, .  that  the  disease  w31 
scarcely  ever  be  found  to  appear  to  any  extent  without  either 
heavy  clouds  or  rain. 

It  may  be  objected,  that  the  atmospherical  phenomena 
which  have  been  observed  in  many  instances  to  attend  the 
epidemic  have  presented  nothing  unusual  at  the  time-— that 
they  have  often  been  only  such  as  are  constantly  occurring  in 
all  countries  without  being  attended  by  an  epidemic  cholera. 
If  however  we  look  at  the  general  state  of  the  weather  during 
the  years  in  which  the  disease  has  prevailed,  we  have  the 
fullest  evidence  that  a  very  unusual  state  of  the  atmosphere 
has  been  present.    This  appears  to  consist  chiefly  in  a  defi- 
ciency, either  partial  or  general,  or  a  destruction  of  the  equili- 
brium of  its  electric  fluid,  existing  in  infinite  variety  of  degree 
andsituationb    In  those  cases  in  which  it  is  present  in  a  small 
degree,  it  is  probably  insufficient  to  produce  the  disease,  or 
to  keep  up  its  accompanying  phenomena,  until  the  new  or  full 
moon,  or  other  common  occurrences  producing,  only  common 
changes  in  the  air,  so  far  increase  that  state  as  to  render  it 
evident  by  its  effects .  on  the  frame ;  in  the  same  manner  that 
the. slightest  cause  produces  disease  in  a  body  predisposed  to 
it.    But  it  is  not  necessary  to  suppose  that  the  quantity  of 
rain,'  &c.  is  in  proportion  to   the  quantity  of  oits  of  their 
causes.    Again,  it  may  be  urged  that  heavy  rain  is  constantly 
occurring  in  India,  unattended  by  cholera ;  and  an  argument 
so  specious  may  appear  conclusive  to  a  superficial  inquirer* 
Yet  it  is  very  easy  to  suppose  a  case,  the  probability  of 
which  cannot  be  denied,  in  which  this  must  necessarily  happen 
consistent  with  the  theory.     Rain  and  clou^?  form  chiefly  in 
the  upper  regions  of  the  air,  for  it  is  there  that  vapours,  firom 
their  less  specific  gravity,  collect.     It  is  constantly  found  that 
different  strata  or  portions  of  the  atmosphere  are  differently 
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charged  with  electricity  ;  and  if  we  suppose  that  a  portion  of 
the  higher  regions,  loaded  with  moisture,  becomes  negatively 
electric,  whilst  the  stratum  near  the  earth  is  in  the  positive 
state,  the  effect  will  be  heavy  rain,  accompanied  by  health. 
And  if  the  case  is  reversed  —  the  stratum  contiguous  to  the 
earth  only  being  in  the  negative  state  —  the  effect  will  be  the 
disease  without  rain.  It  is  probable  that  the  last-mentioned 
circumstances  have  occurred  in  the  Marquis  of  Hastings's 
camp,  in  November  1817 ;  which  is  the  only  instance  I  have 
heard  of,  in  which  the  disease  is  stated  to  have  occurred  with- 
out rain  or  thick  clouds.  In  this  instance  very  heavy  dews 
and  fogs  in  the  morning  are  stated  by  Mr.  Jameson  to  have 
occurred ;  which  sufficiently  show  the  disposition  of  the  air 
near  the  surface  to  deposit  its  moisture.  On  this  occasion, 
too,  the  most  marked  benefit  was  found  to  arise  from  a  re- 
moval to  a  higher  situation  *• 

*  It  appears  from  Mr.  Jameson's  work,  that  this  attack  commenced 
on  tbe  6th,  7th,  or  8th ;  tbe  moon  being  at  change  and  at  perigee  on 
the  9th.  Her  approach  to  the  earth  on  this  occasion,  was  likewise  the 
greatest  that  she  made  during  the  year.  It  is  mentioned  that  the  dis- 
ease began  to  abate  on  the  17th.  The  moon  was  at  the  quarter  on  the 
16th.  In  a  note  at  p.  8,  Mr.  Jameson  mentions  the  periods  at  which 
nineteen  different  places  in  Bengal  were  first  attacked  by  the  disease  in 
August,  September,  and  October,  1817.  Six  of  these  appear  to  have 
happened  about  the  first  and  last  weeks  of  these  months,  but  the  precise 
dates  are  not  mentioned.  The  remaining  thirteen  are  stated  to  have 
occurred  from  the  15th  to  the  1 9th  days.  These  circumstances  appear 
to  support  the  conjecture  which  I  have  hazarded  regarding  the  influence 
of  the  new  moon  and  perigee  of  those  months.  It  is  probable  that  they 
express  rather  the  first  appearance  of  the  disease  in  an  alarming  form, 
than  the  time  when  it  first  showed  itself—-  such,  at  least,  appears  to 
have  been  the  case  at  Ghuprah.  If  these  attacks  actudly  began  two  or 
three  days  earlier,  they  will  all  have  happened  a  short  time  after  the 
new  and  perigee.  The  occurrence  of  so  many  attacks  about  the  same 
time  of  each  month  is,  at  least,  very  remarkable.  In  the  appendix  to 
Mr.  J.'s  work  I  find  many  instances  of  the  attacks  beginning  at  new 
and  full;  but  those  which  I  have  before  adduced  are  sufficient  to 


OF   THE    EPIDEMIC.  301 

There  is  howeyer  one  prereqaisite  which  is  necessarily, 
supposed  to  attend  the  attacks  of  the  epidemic,  and  if  it  is 
proved  to  be  absent  in  a  single  instance  of  a  general  attack, 
the  theory  must  fall  to  the  ground ;  -*  that  is,  a  deficiency  of 
electricity  in  the  air  which  is  actually  breathed.  This  can  be 
clearly  ascertained  only  from  accurate  experiments  with  elec- 
trometers, previous  to  and  during  the  attacks. 


In  a  preceding  part  of  the  work  it  was  promised,  that  a 
state  of  the  atmosphere  unfavourable  to  respiration  should  be 
shown  to  accompany  the  epidemic.  This  I  trust  has  been 
accomplished :  and  further,  that  the  immediate  effect  of  this 
state  is  probably  to  produce  a  deficiency  of  electric  fluid  in 
the  blood.  Little  more  of  hypothesis,  and  that  strongly  sup- 
ported on  every  side,  will,  therefore,  be  required  to  show  the 
probable  manner  in  which  the  state  that  has  been  inferred  to 
be  the  proximate  cause  of  the  disease  is  produced. 

It  has  been  a  common  supposition,  particularly  in  former 
times,  that  the  brain  is  an  organ  of  secretion,  whose  office  it 
is  to  prepare  and  supply  the  nervous  fluid.  All  the  secretions 
are  produced  from  the  blood ;  and  the  nervous  fluid  has  also 
been  believed  to  be  derived  from  thence.  This  fluid  has  been 
commonly  looked  upon  as  identical  with  the  electric  fluid. 
Hypothesis  is  of  no  value  except  in  so  far  as  it  leads  to  accu- 
rate inquiry,  and  is  supported  by  facts.  If  these  opinions, 
and  the  others  regarding  the  causes  and  pathology  of  cholera, 
which  I  have  endeavoured  to  support,  shall  be  found  to  be 
thus  confirmed,  they  will  explain  in  the  simplest  and  most 
satisfactory  manner  the  train  of  causes   and   effects  which 

prove  the  fact ;  and  the  subject  has  already  been  treated  perhaps  too 
diffusely,  for  its  practical  uses  are  not  in  proportion  to  its  curiosity  or 
interest. 
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faegmi  io  the  atmospherical  coodhioii,  and  branches  out  into 
the  muneioiu  phenomena  of  cholera.  The  deficiency  of 
dectiic  floid  in  the  atmosphere  prodaces  a  cooespondent  defi- 
cienqf  at  that  principle  in  the  arterial  blood ;  whence  the 
nenrons  system  is  rendered  incapable  of  separating  and  sap- 
pljing  a  soflicient  qoantity  oi  the  ** neunhelecirie  Jbtid^  to 
the  wants  of  the  animal  economy;  and  that  state  iridch  has 
been  termed  *'  diminotion  of  nerrous  energy,"  with  its  infinite 
series  of  ^ects,  is  produced. 


CHAP.  X. 


BRIEF  SKETCH  OF  THE  TREATMENT  OF  CHOLERA. 


Thb  first,  and  perhaps  the  most  important  object  to  be  at- 
tended to  in  practice  in  this  disease,  is  the  early  employment 
of  our  remedies.    From  the  careless  and  sanguine  temper  of 
the  soldier  he  will  not  nsaally,  of  his  own  accord,  report  his 
illness  until  it  has  made  considerable  progress ;  but  he  is,  for- 
tunately, perfectly  amenable  to  authority,  and  therefore  the 
great  desideratum  of  early  treatment  will  be  gained,  in  the 
greatest  part  of  our  practice,  very  much  in  proportion  to  the 
exertions  employed  by  the  medical  and  other  officers.    If  a 
steady  and  intelligent  non-commissionc^  officer  of  each  cpm- 
papy  be  appointed  during  the  prevalence  of  the  disease,  with 
Qr^ers  to  discover  and  report  the  first  appearance  of  illness 
in  the  loen ;  aad  if  sentries  at  the  privies  receive  orders  to 
report  any  men  who.fi^quent  them  more  than  once  or  twice 
in  twenty-foiar  hoivs,  and  other  equally  obyious  precautiQas 
are  adopted^  it  can  seldom  happen  that  the  most  favourable 
moments  for  treatment-^tbe  first  onset,  ho^vever  slight,  of  the 
disease— «an  be  sufiered  to  escape*    I  am  likewise  convinced 
that  much  mischief  has  arisen  from  a  disposition  to  doubt  the 
existence  of  the  disease  in  patients  v^bo  present  themselves, 
until  the  whole  train  of  its  formidable  symptoms  are  deve- 
loped, and  consequently  until  it  has  gained  so  much  ground 
as. to  be  combated  at  a  great  disadvantage,    The  first  symp- 
toms are,  however,  sufficiently  well  marked,  and  little  Jess 
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cert^dnly  indicative  of  the  disease  than  those  which  follow. 
We  know  too  that  all  diseases  tend  to  put  on  the  form  of  an 
epidemic  which  is  prevailing  generally  at  the  time  of  their 
occurrence ;  and  we  should  seldom  err  in  applying  the  treat- 
ment of  this  epidemic  to  many  of  the  numerous  slight  affec- 
tions of  various  kinds  which  occur  at  the  same  time,  and, 
however  different  at  firsts  are  often  seen  quickly  to  assume  the 
form  of  cholera.  At  least  the  mal-practice  which  might  thus 
arise  bears  no  comparison  to  that  of  the  opposite  system. 

Sydenham  has  long  ago  maintained  that  opium  is  the  sheet- 
anchor  in  the  cure  of  cholera.     Such  it  has  been  in  the  treat- 
ment of  this  epidemic ;  and  it  has  proved  itself  worthy  of  the 
character.     It  is  probable  that  a  single  dose  of  it  aione>  given 
at  the  very  commencement  of  the  disease,  would  be  found  in 
a  great  majority  of  instances  to  put  an  effectual  check  to  its 
progress.    Valuable  as  this  medicine  is,  there  is  not,  however, 
a  more  pernicious  error  into  which  we  could  fall  than  its  abuse. 
In  its  secondary  effects,  and  perhaps  in  the  immediate  effects 
of  very  large  doses,  it  produces  all  that  oppression  or  aboli- 
tion of  the  powers  of  life  which  so  strongly  mark  the  greater 
degrees  of  the  disease.     If,  then,  we  proportion  the  quantity 
of  the  remedy  or  its  repetitions  to  the  danger,  we  shall  pro- 
bably  produce  or  increase  the  very  affections  which  we  at- 
tempt to  obviate  or  remove.    Solid  opium  in  the  form  of  a 
soft  bolus  appears  to  be  preferable  to  the  tincture ;  it  is  less 
liable  to  be  rejected,  not  only  from  its  more  gradual  diffusion 
over  the  stomach,  but  from  the  mechanical  obstacle  which 
that  state  offers  to  its  expulsion.     It  almost  constantly  hap- 
pens that  a  pill  or  bolus  are  retained,  though  the  fluid  con- 
tents of  the  stomach  are  immediately  thrown  out.     Besides, 
when  rejected  the  fact  is  easily  ascertained.     Four  grains 
appear  to  be  about  the  proper  quantity  to  be  given  at  first 
to  an  adult*.    This  may  appear  too  large  a  dose  to  persons 

*  Indian  opium,  which  is  here  alluded  to,  is  considerably  weaker  than 
that  of  Turkey.  Three  grains  of  the  latter  may  be  equal  to  four  of  the 
former. 
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unacquainted  with  the  decisive  practice  to  which  the  urgent 
nature  of  this  epidemic  has  led ;  but  experience  warrants  the 
use  of  that  quantity.  It  is  advisable  to  begin  with  a  full  dose 
at  a  period  of  the  disease  when  it  is  most  assailable^  when  the 
remedy  is  most  indicated,  and  least  forbidden  by  the  symp« 
toms.  If  favourable  symptoms  do  not  appear^  the  dose  may 
be  repeated/  but  in  diminished  quantity,  at  intervals  of  three, 
four,  or  six  hours,  with  the  view  of  keeping  up  the  primary 
or  favourable  effects  of  the  remedy,  and  preventing  that  sink- 
ing which  appears  to  follow  its  use.  In  the  last  stages,  how- 
ever, its  effects  appear  to  be  almost  uniformly  injurious.  It 
is  not  then  indicated  by  any  one  symptom  except  the  anxiety 
and  want  of  natural  sleep ;  and  experience  has  shown  that  no 
quantity  of  the  remedy  is  sufficient  to  remove  these  symptoms, 
under  those  circumstances.  It  must  also  increase  the  stupor, 
and  probably  the  inflammation,  which  are  then  present.  It 
is  evident  that  the  first  dose  of  this  invaluable  medicine  is 
that  on  which  our  chief  dependence  is  to  be  placed ;  and  in 
cases  where  the  disease  has  made  some  progress  previous  to 
admission,  or  where  the  symptoms  are  very  alarming,  a  quan- 
tity somewhat  larger  than  that  above  mentioned  may  be  ven- 
tured upon.  And  in  very  urgent  cases,  where  the  solution  of  a 
pill  in  the  stomach  would  be  too  slow,  it  may  be  given  in  a 
liquid  state.  Injection,  or  the  introduction  of  solid  opium 
into  the  rectum,  are  likewise  valuable  methods  of  employing 
this  remedy. 

It  has  been  the  general  practice  to  combine  the  opium  with 
scruple  doses  of  calomel  (a  mode  of  treatment  for  which  we 
are  indebted  to  Dr.  Johnson),  and  the  best  effects  have  been 
stated  by  many  practitioners  to  result  from  that  measure.  It 
must  however  be  observed,  that  the  benefits  of  this  practice 
have  been  by  others  strongly  called  in  question.  A  practi- 
tioner for  whose  opinion  I  have  the  highest  deference,  and 
whose  practice  in  the  disease  appears  to  have  been  more  sue* 
cessful  than  any  other  which  has  come  to  my  notice,  has  never 
given  the  calomel  until  after  the  favourable  crisis. 

X 
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Stimalantfly  as  brandy,  aromatic  tinctares,  camphor,  and 
ef  sential  oils,  are  strongly  indicated  in  this  disease ;  and  there 
cannot  be  a  doubt  of  their  good  effects,  when  judiciously  em- 
ployed, and  in  moderate  quantities.  A  sufficient  dose  of 
these  remedies  is  highly  useful  and  necessary  in  combination 
with  the  first  dose  of  opium ;  and  a  repetition  of  them  in  fre- 
quent smaU  quantities  during  the  continuance  of  the  dangerous 
symptoms,  unless  counter-indicated  by  the  preponderance  o£ 
the  inflammatory  affections,  heat  of  skin,  &c.,  and  the  less 
ui^ency  of  the  debility,  is  not  less  obviously  beneficial.  In 
the  use  of  these  medicines*  as  well  as  of  opium,  the  principal 
danger  appears  to  be  that  of  doing  too  much.  A  strong  tinc- 
ture of  cloves  in  brandy  was  the  principal  of  the  remedies  of 
this  class  which  I  have  employed. 

Bleeding  has  been  extensiyely  practised  in  this  disease 
on  all  the  three  establishments,  and  has  received  the  highest 
encomiums.  There  b,  however,  reason  to  believe  that  the 
opinions  of  medical  men  are  still  divided  as  to  its  general 
propriety.  My  own  experience  and  inquiries  have  been  such 
as  at  once  to  impress  me  with  a  high  opinion  of  its  good  ef^ 
fects,  and  to  show  the  necessity  of  caution  and  discrimination 
in  its  employment ;  for  though  its  effects  haye  been  in  gene- 
ral favourable,  in  some  instances  they  have  appeared  the 
contrary.  It  is  scarcely  necessary  to  point  out  the  habits  in 
which  this  remedy  is  most  applicable ;  the  young,  the  robust, 
and  plethoric,  and  particularly  the  European.  It  is  a  mear 
sure  which  is  not  necessary,  and  may  do  harm,  in  the  slighter 
cases ;  and  though  its  benefits  are  doubtless  greatest  when 
employed  early,  yet  the.  lesser  evil  appears  to  be  to  defer  it 
until  symptoms  arise  indicating  considerable  danger,  when  it 
is  not  called  for  by  symptoms  clearly  showing  its  necessity. 
In  those  cases  which  are  marked  by  highly  increased  action, 
it  is  our  most  valuable  means  of  preventing  the  occurrence 
of  the  opposite  and  more  dangerous  state,  and  of  those  highly 
dangerous  visceral  inflammations,  which  in  many  instances 
would  certainly  follow  in  the  European  habit,  without  its  use. 
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and  often  of  removing  those.latter  affections  when  set  in.  In 
the  latter  stages,  and  in  most  lingering  cases,  this  remedy, 
as  well  as  almost  every  other,  is  found  perfectly  inadequate 
to  the  removal  of  the  active  inflammation  which  so  frequently 
then  prevails.  From  some  accounts  of  the  effects  of  bleed- 
ing in  this  disease,  we  might  be  led  to  expect  the  pulse  to 
rise. under  the  operation ;  but  this,  I  believe,  will  rarely  occur. 
In  my  experience,  the  first  effects  of  the  evacuation  have 
been,  in  this  as  well  as  other  diseases,  a  diminution  of  the 
force  of  the  circulation ;  but  the  vessels,  relieved  of  a  load 
which  the  disease  had  rendered  them  unequal  to,  quickly  re- 
gain their  tone  and  act  more  vigorously  than  before.  In 
some  instances,  however,  the  pulse  has  sunk  immediately  after 
the  bleeding,  and  never  risen  again;  but  in  all  probability 
this  would  have  happened  in  a  short  time  without  the  opera- 
tion. Much  still  remains  for  future  observation  to  determine 
regarding  the  limitations  which  are  necessary  in  the  use  of 
this  remedy*.  The  operation  should  invariably  be  performed 
in  the  recumbent  posture,  and  care  taken  to  prevent  the 
patient  rising  after  it ;  as  it  is  obvious  those  precautions  must 
lessen  the  danger  of  producing  that  sinking  which  so  often 
follows  the  remedy.  In  fact,  it  is  advisable  to  preserve  that 
posture  throughout  the  disease,  for  the  others  are  often  found 
in  an  instant  to  bring  on  returns  of  the  vomiting  and 
spasms. 

The  various  means  of  exciting  counter-irritation  on  the 

*  In  justice  to  Dr.  Johnson  it  is  necessary  to  mention,  that  his  valu- 
able work  on  Tropical  Diseases  (which  is  in  the  hands  of  almost  every 
practitioner  in  India)  appears  to  have  led  to  the  adoption  of  bleeding 
in  this  epidemic.  And  the  merit  which  accrues  to  him  from  this 
suggestion  is  of  no  common  kind ;  for,  according  to  the  unfortunate 
notions  which  have  so  long  prevailed,  it  is  probable  that  few  persons 
would  have  ventured  on  a  practice  of  this  kind,  in  a  disease  whose 
principal  characteristic  is  extreme  debility,  without  some  prerious  en' 
dence  of  its  propriety. 

X  2 
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surface  of  the  body  are  among  the  most  valaable  and  least 
objectionable  of  our  remedies  in  cholera.  Experience  seems 
to  haire  uniformly  declared  in  their  favour.  In  a  disease  so 
rapid  that  it  frequently  gets  beyond  the  power  of  art  in  a 
shorter  time  from  its  commencement  than  a  blister  requires 
to  produce  its  effects,  it  is  evidently  desirable  that  these 
eflects  should  be  gained  as  quickly  as  possible.  Various 
means  have  been  employed  with  this  view,  as  the  hot-water 
blister,  nitric  acid,  moxa,  &c. ;  but  it  is  doubtful  whether  a 
rapid  effect  is  not  more  desirable  than  an  instantaneous  one ; 
and  the  extreme  pain  and  annoyance  which  these  remedies 
produce  appear  to  be  a  great  objection  to  their  use.  Sina- 
pisms have  the  advantage  of  acting  rapidly,  but  they  are  ex- 
cessively painful  and  distressing.  They  have  however  been 
highly  recommended.  In  some  instances  I  have  rubbed  the 
part  intended  to  be  blistered  strongly  with  oil  of  turpentine 
and  sand,  previous  to  applying  the  blister,  and  have  found 
such  a  degree  of  inflammation  immediately  produced,  that  the 
blister  has  had  its  full  effect,  even  on  the  scalp,  in  two  or 
three  hours.  The  parts  most  proper  for  these  applications  ap- 
pear to  be  the  stomach,  abdomen,  and  head ;  and  there  can- 
not be  a  doubt  of  the  propriety  of  their  early  employment. 

A  veiy  simple  and  elegant  method  has  been  suggested  of 
applying  heat  and  aqueous  vapour  to  the  surface  of  the  body, 
by  burning  spirits  under  the  patient  as  he  lies  on  his  cot. 
This  ingenious  invention  has  generally  superseded  the  use  of 
the  warm  bath ;  which  is  very  troublesome  in  its  preparation 
and  annoying  to  the  patient.  It  appears  also  to  possess  ad- 
ditional virtues ;  for  it  is  said  to  have  been  found  highly  be- 
neficial, even  in  some  of  those  low  cases  where  almost  all 
other  remedies  seem  to  be  either  useless  or  injurious.  And 
in  the  more  manageable  cases,  its  good  effects  are  said  to  be 
very  striking.  A  strong  objection  has  however  been 
made  to  it,  which  certainly  seems  to  forbid  its  use;  its  vitiating 
the  air  which  the  patient  breathes,  and  thus  increasing  the 
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want  of  aeration  of  the  blood.  The  warm  bath  in  a  reclining 
posture  will  probably  be  still  found  one  of  the  best  means 
of  restoring  heat,  and  exciting  and  determining  to  the  surface* 
Stimulating  frictions  of  capsicum,  &c.y  have  also  been  ex- 
tensively employed. 

Draughts  of  any  liquid  have  frequently  been  found  to 
bring  on  returns  of  the  vomiting ;  but  the  thirst  is  so  exces* 
sive,  that  it  would  not  only  be  a  great  cruelty,  but  a  practice 
of  very  doubtful  tendency  wholly  to  refuse  to  gratify  it.  I 
have  constantly  allowed  moderate  quantities  of  an  infusion  of 
fresh  or  dry  ginger ;  which,  with  the  addition  of  sugar  and 
a  little  milk,  forms  a  beverage  very  agreeable  both  to  the 
palate  and  stomach,  and  is  at  the  same  time  a  gentle  stimu- 
lant and  a  light  kind  of  food. 

After  the  favourable  crisis,  purgatives  are  chiefly  to  be 
depended  on  for  preventing  or  removing  that  numerous  train 
of  fatal  sequelfe  which  so  frequently  attend  the  disease.  They 
are  found  to  produce  copious  discharges  of  vitiated  bile  and 
feces ;  and,  however  we  may  reason  upon  the  manner  in  which 
this  evacuation  produces  its  good  effects,  we  cannot  doubt  its 
propriety.  Calomel,  from  its  known  powers  in  this  way,  is 
highly  useful ;  but  it  appears  advisable,  in  general,  to  avoid 
its  full  effect  on  the  mouth.  Great  irritability  of  the  stomach, 
probably  from  remaining  inflammation,  will  often  be  present 
in  this  stage ;  and  it  will,  of  course,  be  necessary  to  choose 
those  purgatives  which  sit  most  easily  on  the  stomach.  This 
advantage  will  be  found  to  arise  in  a  considerable  degree 
from  combining  them  with  bitters,  which  will  probably  tend 
also  to  restore  the  lost  tone  of  the  intestinal  canal. 

The  great  debility  which  necessarily  follows,  for  a  short 
time,  a  severe  attack  of  cholera,  might  lead  to  the  employ- 
ment of  stimulants,  and  a  "nourishing"  diet;  but  such  prac- 
tice appears  highly  reprehensible.  Simple  debility  is  not 
what  we  have  chiefly  to  dread  in  this,  or  perhaps  in  any  other 
disease ;  nor,  if  it  Were,  is  this  the  means,  in  general,  most 
likely  permanently  to  remove  it.     On  the  contrary,  a  strict 
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THE  SECOND   EDITION. 


[In  the  following  continuation  of  the  enquiry  into  the 
remote  causes  of  the  epidemic, — or  rather  its  causes, 
for  the  proximate  cause  is  the  disease  itself, — I  have 
endeavoured  to  compress  the  principal  part  of  the  in- 
formation which  the  present  state  of  our  knowledge 
of  the  subject  seems  to  afford,  into  a  series  of  infer- 
ences or  propositions ;  which,  as  they  are  presented  to 
the  reader^  will  be  followed  by  a  statement  of  some 
of  the  clearest  of  the  facts  from  whence  they  are 
drawn,  together  with  such  observations  and  farther 
details  as  may  arise  on  each  occasion.] 


SECTION  I. 


OF  THE  CONTAGIOUS  NATURE  OF  THE  DISEASE. 


Proposition  I.  The  disease  is  contagious ;  that  is,  it  is 
conveyed  either  mediately  or  immediately  from  person 
to  person. 

II.  There  is  reason  to  believe  that  the  virus  which  pro- 
pagates the  disease  is  of  a  very  subtile  or  vola- 
tile nature^  and  is  readily  conveyed  by  the  atmo- 
sphere ;  whence  it  arises  that  there  is  lit)Je  if  any  iiH 
crease  of  danger  from  the  most  intimate  communication 
with  the  sick  during  the  prevalence  of  the  disease^  above 
that  which  attends  the  common  intercourse  of  society. 

III.  The  latent  period  of  the  disease,  or  that  which 
elapses  between  the  application  of  contagion  and  the 
appearance  of  symptoms,  is  usually  yery  short,  and 
even  sometimes  imperceptible,  but  on  some  occasions 
it  has  been  more  protracted. 

The  doctrine  of  contagion  in  general  has  gained  very  littie 
support  in  India.  It  is  scarcely  ever  entertained  by  the  na- 
tives, except  in  the  obvious  cases  of  small-pox,  &c.  The  few 
acute  diseases  usually  prevalent  in  that  country  (for  malaria 
fevers  and  inflammations  of  the  liver  and  large  intestines 
form  nearly  the  whole  list)  are  all  either  decidedly  not  con- 
tagious, or  at  least  never  considered  so.  The  idea  of  that 
influence  therefore  very  seldom  entered  the  mind  of  the  Euro* 
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pe«B  pncdtMMKr  ia  India  fHrior  to  tlie  rise  of  this  epidemic. 
Tfce  opiaioa  kid  KTer  bdbfe  been  publicly  broached,  either 
tkew  or  ia  Enrope,  tbat  cholen  was  contagions;  for  its  nerv- 
ous nataio  secsed  to  predode  Ae  poesibiHty  of  such  a  qua- 
KtT.  as  Mack  as  in  epilepsy  or  bjBteiia.  It  was  therefore 
aol  wttboat  astoaiA^oat  tint  many  of  the  profession  in 
ladia  beard  that  tbe  Medical  Board  of  Bombay,  in  1818, 
bdd  tbe  disease  to  be  coatagioos.  My  feeble  voice,  in  com- 
soa  with  the  great  augority,  was  raised  in  opposition  to 
^ — as  it  appeared — momtroas  dogma;  hot  the  march  of 
tia»  aad  eTeats»  tbe  great  accnmalatimi  c^  fiicts  and  gradual 
leaMval  of  prejadiees,  have  wroagbt  in  my  mind  the  same  re- 
Tolatioa  ti^t  tbey  have  ia  so  aiany  others.  The  opinion  of  the 
coatagioas  nataio  of  tbe  disease  has  been  gradually  gaining 
gfoand  eyea  in  India,  and  seems  to  be  tbe  general  one  of 
Europe.     VerUas  wuijpm  eti  «<  prmvaUkU. 

It  is  not  however  without  an  attentive  examination  and 
geawaKntion  of  tbe  aamwoas  fiMsts  that  appear  on  this  part 
of  the  subject,  that  a  reflecting  person  is  able  to  come  to  any 
satisfactory  conclusion  rqpurding  it ;  for  unfortunately  for  the 
cause  of  science,  tbe  mass  of  evidence  which  it  exhibits  is  of 
the  most  conflicting  nature,  and  at  first  sight  appears  totally 
ineconcileable.  I  must  therefore  crave  the  patience  of  my 
reader  whilst  I  detail,  in  as  few  words  as  possible,  the  prin- 
cipal part  of  the  facts  which  have  been  observed  or  recorded 
(chiefly  in  India)  bearing  on  both  sides  of  the  question. 

And  first,  with  regard  to  the  general  voice  of  the  medical 
world  and  people  at  large  in  India.  Mr.  Jameson  declares, 
in  1820,  that  in  Bengal  it  was  uniformly  against  the  opinion 
of  the  disease  being  conveyed  firom  person  to  person ;  that 
the  natives  never  entertained  that  idea ;  and  that  the  whole 
list,  of  at  least  two  hundred  and  fifty  European  medical  of- 
ficers, were,  with  one  exception,  unanimous  on  the  subject. 
On  the  Madras  establishment  also,  the  majority  of  the  medi* 
cal  officers  are  adverse  to  the  opinion  of  contagion ;  but  there 
are  many,  and  among  them  Mr.  Scot,  the  ingenious  author 
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of  the  highly  valuable  report  of  the  Madras  Medical  Board, 
who  produce  the  strongest  facts  in  its  favour.  The  doctrine 
has  also  been  warmly  advocated  by  many  persons  on  the 
Bombay  side  of  India. 

The  natives  of  India  are  a  very  unenlightened  and  pre- 
judiced race.  Some  idea  of  the  value  of  their  opinion  on 
any  doubtful  subject  may  be  formed  from  the  fact  of  their 
universally  believing  that  the  malaria  fevers  are  owing  to 
drinking  bad  water.  Bat  in  some  instances  it  is  stated  that 
they  had  discovered  the  cholera  to  be  contagious.  Mr.  Chap* 
man,  at  p.  189  of  the  work  just  mentioned,  states  that  they 
commonly  avoid  their  sick  as  much  as  possible,  and  desert 
infected  villages.  The  staff-surgeon  of  Travancore  (where 
the  disease  is  endemic)  relates  that  in  a  former  epidemic  vi- 
sitation of  it  in  that  province,  the  native  physicians  deserted 
their  charges  from  fear  of  contagion,  observing  that  so  many 
died  in  one  family.  And  the  British  resident  of  Travancore, 
on  the  occasion  of  the  present  epidemic,  formed  a  cordon 
sanitaire  round  that  province,  restricting  communication,  but 
without  success.  It  appears  farther,  that  separation  and 
quarantine  had  been  extensively  practised  in  one  of  the  di- 
visions of  the  Bengal  army,  and  it  is  stated,  that  they  had 
been  found  very  useful.  Moreover,  although  the  general 
doctrine  of  the  conveyance  of  the  disease  from  person  to 
person  was  so  uniformly  denied  by  the  Bengal  medical  of- 
ficers, it  was  considered  probable  by  many  of  them,  that  a 
large  body  of  infected  persons  might  carry  about  the  disease 
and  transfer  it  to  healthy  persons ; — an  immense  concession, 
which  Mr.  Jameson  himself  seems  fully  to  make*. 

The  evidence  of  the  anti-contagionists  is  necessarily  of  the 
negative  kind.  One  of  the  strongest  general  facts  which 
they  produce  is,  that  the  numerous  medical  and  inferior  at- 
tendants on  the  sick  in  the  hospitals  have  often  entirely  es- 
caped, or  suffered  in  a  very  trifling  degree  from  the  disease ; 

*  Bengal  Report,  p.  144. 
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attead^   so    many 


wuonilietf  wfxm     Thbisa 

i£  ^0^5  ^  ^  dbe  MMfint  sBfaim;  is  hi^  consohtcHy  in  a 

piaMfial  fmnt  ^i  ww^  hoA  Ui  Iihi  and  to  all  ithose  close  in- 


Ik  Bnfai:..  wc  iHie  t&m  three  sac&al  oSceis  oat  of  the 
vlufe  Jest  v«ce  kamm  to  have  hcca  attad^ed  up  to  1820, 


the  whole  a{  them  had 
5  wifawiw^ii  the  iRwu.    This  is  a  stioap  fiict,  which 


pc^ibiiMT  will  have  srafier  weight  than  Mr.  Janeson's  gene- 
ral assactMB  to  the  saaae  dfect :— Aat  the  medical  obserrer 
m  Beapd  dil  not  find  he  assBtants  or  akk  attendants  more 
iaUe  to  he  actodied  with  the  dbease  thasi  other  persons;  jkx 
whm  «■»  wwaiVfli  of  n  f— ihr  was  iB,  that  the  rest  were  more 
Kahte  thaa  otheis;  and  that  whea  several  of  n  fiunilj  were 
il  was  in  gamsnl  samahaBeondy  and  not  in  sneces- 
It  m  hMeror  mote  pmticalaily  stated,  that  in  the 
Hae<|wk  of  Hasliap  s  caaq^  where  the  disease  prevailed  so 
seiweK.  in  no  initimr  were  the  hcaiUA  of  the  sick — nor  Ae 
aBHMttsa  nnadber  of  hospital  attendmils — nor  soldiers  visiting 
tihm dyii^  comrades'  -nor  sick  m  hospital  (with  the  ezoep- 
tiim  of  convakscentsX  attacked  BMxe  fieqnenfly  than  other 
persons  not  tims  etsposed*. 

*  Rqpoit,  pk  13L — The  S^^p^  pictaie  whi^  Mr.  Jibmsob  has 
dnnva  of  the  pvevaleaee  of  dM  deesse  oa  tUtt  occaaoa  is  so  stiildiigly 
fltoiHttite  of  dMse  9mM  nsitalioas,  Aal  I  caanol  resist  the  tempts- 
tien  of  pimea^  it  to  the  leader,  psrticBkily  m  ^be  woik  ia  i^ieh  it 
i^QHK  »  aot  acccsable  to  the  pabfic. 

<*  It  was  hen  thai  dM  disease  pat  Ibitii  all  its  strength,  aod  as- 
saaied  its  most  deadly  sppalling  form.  It  is  imceitain,  whether  it 
made  its  first  approeches  oa  the  6di»  the  7th,  or  the  8th  of  the  month. 
After  cieeping  aboot  howeter  in  its  wonted  insidkNis  manner  for  se- 
teral  days  among  the  lower  classes  of  the  camp  followers,  it  as  it  were 
in  an  instant  gamed  ftesh  ngonr,  and  at  once  bnrst  forth  with  irre- 
RUtiM«  Tiolence  in  e? crv  direcUon.    Unsubjected  to  the  laws  of  con- 
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Similar  facts  have  been  largely  observed  by  highly  credible 
persons  on  the  Madras  establishment  :-«Mr.  Gibson  at  page  1, 
of  the  Madras  Report ;  Mr.  Haines,  at  p.  32 ;  Mr.  M' An- 

tact  and  proximity  of  situation,  which  liad  been  observed  to  mark  and 
retard  the  course  of  other  pestilences,  it  surpassed  the  plague  in  the 
width  of  its  range,  and  outstripped  the  most  fatal  diseases  hitherto 
known,  in  the  destructive  rapidity  of  its  progress.  Previously  to  the 
14th,  it  had  overspread  every  part  of  the  camp ;  sparing  neither  sex 
nor  age  in  the  undistinguishing  virulence  of  its  attacks.  The  old  and 
the  young,  the  European  and  the  native,  fighting  men  and  camp  fol- 
lowers, were  alike  subject  to  its  visits,  and  all  equally  sunk  in  a  few 
hours  under  its  most  powerful  grasp.  From  the  14th  to  the  20th  or 
22d,  the  mortality  had  become  so  general  as  to  depress  the  stoutest 
spirits.  The  sick  were  already  so  numerous,  and  still  pouring  in  so 
quickly  from  every  quarter,  that  the  medical  men,  although  night  and 
day  at  their  posts,  were  no  longer  able  to  administer  to  their  necessi- 
ties. The  whole  camp  then  put  on  the  appearance  of  a  hospital.  The 
noise  and  bustle  almost  inseparable  from  the  intercourse  of  large 
bodies  of  people  had  nearly  subsided.  Nothing  was  to  be  seen,  but 
individuals  anxiously  hurrying  from  one  division  of  the  camp  to  ano- 
ther, to  inquire  after  the  fate  of  their  dead  or  dying  companions ;  and 
melancholy  groups  of  natives  bearing  the  biers  of  their  departed  rela- 
tives to  the  river.  At  length  even  this  consolation  was  denied  to  them, 
for  the  mortality  latterly  became  so  great,  that  there  was  neither  time 
nor  hands  to  carry  off  the  bodies,  which  were  then  thrown  into  the 
neighbouring  ravines,  or  hastily  committed  to  the  earth  on  the  spot 
in  wHch  they  had  expired,  and  even  round  the  walls  of  the  officers' 
tents.  All  business  had  given  way  to  solicitude  for  the  suffering.  Not 
a  smile  could  be  discerned,  nor  a  sound  heard,  except  the  groans  of  the 
dying  and  the  wailings  over  the  dead.  Throughout  the  night  especially, 
a  gloomy  silence,  interrupted  only  by  the  well-known  dreadful  sounds 
of  poor  wretches  labouring  under  the  disgusting  symptoms  of  the  dis- 
ease,  universally  prevailed.  Many  of  the  sick  died  before  reaching  the 
hospitals,  and  even  their  comrades,  whilst  bearing  them  from  the  out- 
posts to  medical  aid,  sunk  themselves,  suddenly  seized  by  the  disorder. 
Never  was  the  impressive  language  of  Scripture  more  applicable  than 
now,  *  In  the  midst  of  life  we  are  in  death ! '  All  security  of  life  was 
gone,  and  as  youth  and  vigour  afforded  no  safety,  even  the  healthiest 
man  could  not  in  the  morning  tell  that  he  might  not  be  a  corpse  be- 
fore night.    Such  was  the  dreadful  effect  of  the  scene,  that  even  long 
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dr»w»  at  p.  38 ;  Mr.  Smith,  p.  38 ;  Mr.  Sutton,  p.  41 — 45 ; 
Dr.  Soo(t»  p«  57 ;  Mr.  Campbell,  p.  77 ;  Mr.  Mitchell  and 
Mr.  Chalmers^   p.  141 ;   Dr.  Fasken,  p.  201 ;  all  state,  that 

iifl«r  It*  oecnrrenee  it  could  hardly  be  described  i>nthout  shuddering' 
by  eye-witBesses. 

**  Tbo  nttdves^  tkinkiag  that  their  only  safety  lay  in  flight,  had  now 
befua  to  desert  ia  great  numbers;  and  the  highways  and  fields  for 
mai^  miles  round  were  strewed  with  the  bodies  of  those  who  had  left 
the  camp  with  the  disease  upon  them,  and  speedily  sunk  under  its  ex- 
haustive etifWts«    It  was  clear,  that  such  a  frightful  state  of  things 
could  aot  last  long;  and  that  unless  some  immediate  check  were  given 
to  the  disorder,  it  must  soon  depopulate  the  camp.    It  was,  therefore, 
wisely  determined  by  the  commander  in  chief,  to  move  in  search  of  a 
healthier  soil  and  of  purer  air.    The  division  accordingly  on  the  13th 
marched  in  a  south-easterly  direction  towards  Talgong  and  Sileia;  and 
after  several  intermediate  halts,  on  the  19th  crossed  the  clear  stream 
of  the  Betwah,  and  upon  its  high  and  dry  banks  at  Erich,  soon  got  rid 
of  the  pestilence,  and  met  with  returning  health.   But  its  line  of  march, 
durii^  the  whole  progressive  movement,  exhibited  a  most  deplorable 
spectacle*    Although  every  means  had  been  taken,  by  giring  up  the 
ammuntti«m  carts,  and  collecting  elephants  and  draught  cattle,  to  pro- 
cure suMcient  carriage,  the  sick  were  found  too  numerous  to  be  moved, 
auvl  were  In  part  necessarily  left  behind.    And  as  many  who  left  the 
caru»  pressed  by  the  sudden  calls  of  the  disease,  were  unable  to  rise 
agtin,  and  hundreds  dropt  down  during  every  subsequent  day's  ad- 
vance, and  covereii  tlie  roads  with  dead  and  dying ;  the  ground  of  en- 
campment and  line  of  march  presented  the  appearance  of  a  field  of 
battle,  and  of  the  track  of  an  army  retreating  under  every  circumstance 
of  dlsQomAture  and  distress.    The  exact  amount  of  mortality  during 
these  fiiw  calamitous  days  could  not,  from  the  circumstances  of  con- 
fusion and  general  disorder  under  which  it  took  place,  be  ascertained 
with  any  degree  of  accuracy.    From  the  military  returns  however  it 
i^ppeam,  that  in  this  fiital  week,  of  11,500  fighting  men  of  all  descrip- 
tlonii  7<>4  fell  victims  to  the  disorder;  and  of  the  camp  followers,  it 
was  coi^ootured,  that  about  8,000,  or  one-tenth  of  the  whole,  was  cut 
oflT.    The  disorder  ceased  to  be  epidemic  about  the  22d  or  2dd.    A  few 
Instances  of  mild  attacks  were  after  that  seen  daily  till  the  end  of  the 
mouth.    After  the  8th  of  December  not  a  case  appeared."   It  is  added, 
that  3,000  of  the  troops  left  camp  before  the  disease  appeared,  or 
early  in  its  progress,  therefore  the  comparative  mortality  is  much  in- 
creased. 
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their  numeroas  attendants^  and  many  of  them  also  their  sick 
in  hospital  of  other  diseases,  though  mixed  with  the  cholera 
cases,  either  entirely  escaped,  or  suffered  but  in  a  very  mode- 
rate degree.  And  be  it  remembered,  they  were  constantly 
employed  in  rubbing  the  patients  for  the  removal  of  the 
spasms,  placing  them  on  the  stools,  in  the  baths,  &c. 

Dr.  Goldie,  superintending  surgeon,  makes  a  similar  state- 
ment with  regard  to  his  own  station  and  four  others,  the 
principal  ones  in  the  southern  division.  Some  of  them  also  state 
that  the  disease  did  not  appear  to  run  in  families.  Mr.  An- 
nesly,  who  long  had  charge  of  the  general  hospital  at  Madras, 
in  his  treatise  on  the  disease,  states :  '*  I  never  saw  more 
altogether  than  five  or  six  persons,  whilst  patients  in  the  hos- 
pital, attacked  with  the  epidemic  cholera ;  and  although  I 
have  had  thirty  or  forty  cases  of  this  disease  in  the  hospital 
at  one  time,  when  it  contained  not  fewer  than  from  one  hun<- 
dred  to  two  hundred  and  seventy  patients,  yet  not  one  in- 
stance of  cholera  occurred  which  could  be  imputed  to  the 
admission  of  these  cases'*^." 

Numerous  instances  are  also  adduced,  where  the  disease 
prevails  severely  in  one  corps  or  body  of  people,  and  but 
slightly  or  not  at  all  in  another  body,  in  close  contact  and  inter- 
course with  them.  It  is  also  urged  that  the  disease  first  ap- 
peared among  the  prisoners  in  the  fort  of  Masulipatam,  and 
was  for  some  time  confined  to  them,  though  it  might  have  been 
expected,  if  the  disease  was  contagious,  that  it  would  rather 
have  broken  out  in  the  surrounding  city  and  suburbs,  which 
held  free  communication  with  the  country.  And  when  it  did 
appear  elsewhere,  it  was  not  in  the  neighbourhood  of  the 
jail. 

These  facts  appear  so  clear  and  strong,  that  if  we  looked 
no  farther  they  would  seem  to  set  the  matter  at  rest ;  but 
with  regard  to  the  general  question  of  the  contagious,  or  (if 
another  term  must  be  used)  infectious  nature  of  the  disease^ 

*  Madras  Report,  p.  214. 
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they  appear  to  me  as  no  more  than  dnst  in  the   balance 
against  those  which  may  be  opposed  to  them. 

In  Bengal,  as  we  shall  subsequently  see,  the  disease  had 
always  been  endemic  in  some  degree  in  varions  parts  of  the 
country ;  it  had  therefore  many  great  local  sources,  whence 
its  epidemic  prevalence  was,  at  least,  greatly  favoured  in 
certain  tracts;  and,  consequently,  its  progress  over  the 
country  was  exceedingly  irregular,  and  probably  its  connection 
with  contagion  less  marked  than  on  the  peninsula ;  yet  many 
facts  have  forced  themselves  on  the  observers  in  that  country, 
anti-contagionists  as  they  were,  which  appeared  to  show  that 
the  disease  was  thus  propagated.  They  relate,  that  a  large 
party  of  troops  marched  from  Meerut  in  Upper  Bengal,  and 
six  days  after  passed  through  Delhi,  where  they  first  met  with 
the  epidemic,  and  encamped  for  a  day  a  mile  beyond  that 
city.  Two  days  after,  pursuing  their  route,  the  disease  broke 
out  in  them,  and  continued  to  prevail  severely,  though  it  did 
not  exist  in  the  villages  on  their  road.  In  six  days  more 
they  joined  a  large  camp  in  health,  except  that  it  was  said  by 
some  that  one  or  two  cases  of  cholera  had  appeared  in  it 
some  days  before ;  but  on  the  day  of  the  arrival  of  the  party, 
it  decidedly  broke  out,  and  prevailed  for  some  time  in  camp 
before  it  reached  the  inhabitants  of  the  place.  The  whole 
medical  staff  of  the  force  expressed  their  conviction  that  it 
had  actually  been  conveyed  to  them  by  the  party*.  The 
surgeon  of  the  l4th  regiment  expresses  his  belief  that  the 
disease  was  contagious,  observing  persons  about  the  sick  par- 
ticularly attacked  f.  Mr.  Jameson  also  relates  several  in- 
stances of  troops  being  immediately  attacked  on  entering 
places  where  the  disease  prevailed.  He  also  relates  another 
occurrence  strongly  in  favour  of  contagion.  During  a  second 
and  slight  attack  of  Lord  Hastings's  force,  "  a  sepoy  died  of 
the  pestilence.  Five  of  the  corps,  who  had  shown  no  signs 
of  illness,  were  employed  to  carry  the  body  to  the  grave, 

*  Bengal  Report,  p.  29.  f  Ibid.  p.  316. 
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They  were  all  seized  with  the  disorder  during  the  ensoing 
night,  and  all  died''^." 

Bat  it  was  on  the  peninsula  that  the  most  marked  instances 
of  the  conveyance  of  the  disease  from  place  to  place  by  con- 
tagion have  been  observed.  They  are  too  numerous  to  be  all 
noticed.  Previous  to  the  appearance  of  the  disease  at  Jaulna, 
in  July,  1818,  the  troops  at  that  station  heard  of  an  infected 
party  being  on  the  march  towards  them  from  Nagpoar,  and 
apprehended  receiving  the  disease  from  them.  Just  so  it 
happened.  Four  or  five  days  after  the  arrival  of  the  party 
the  disease  broke  out  among  the  camp  followers  at  the  station; 
the  two  first  cases  appearing  in  the  same  house,  and  others  in 
its  neighbourhood,  and  afterwards  it  spread  from  thence  as 
from  a  focus  through  the  placet-"  ^t  this  time  another  body 
of  people  arrived  at  the  station  in  health.  They  halted  two 
days,  and  after  two  more  marches  were  attacked.  They 
arrived  shortly  afterwards  at  a  healthy  station  (Aurungabad), 
where  also  the  disease  broke  out  shortly  after  thdr  arrival* 
From  Jaulna  too  the  disease  is  traced  to  Mulligaum,  one 
hundred  miles  to  the  north-west ;  some  camp  followers  dying 
on  the  road  from  the  former  to  the  latter  place,  and  others 
being  the  first  who  suffered  there,  on  their  arrival  j:.  Again, 
that  station  is  revisited  in  1821,  shortly  after  the  arrival  of  a 
corps  which  had  suffered  from  it  on  its  march  for  a  month 
before  §•  At  Gooty  the  disease  appeared  in  a  very  trifling 
degpree  on  its  first  attack ;  and  in  February,  1819,  they  had 

•  Madras  Report,  p*.  130.  t  Ibid.  p.  70. 

X  It  will  be  evident  from  inspection  of  the  map,  that  the  disease  has 
appeared  to  proceed  northward  from  Jaulna  to  Mulligaum  and  Nusse- 
rabad,  contrary  to  its  usual  course,  which  is  accounted  for  by  these 
stations  being  dependent  on  Jaulna  (the  head  quarters  of  the  district), 
and  consequently  holding  great  intercourse  with  it;  whilst  they  re- 
ceived it  not  in  the  direct  course  from  Mow  and  other  places  about  the 
Nerbudda,  at  no  great  distance  to  the  north,  with  which  they  had  no 
such  communication,  though  it  had  prevailed  in  them  for  two  or  three 
months  before. 

§  Ibid.  p.  19,  79. 
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had  no  case  of  it  there  for  six  monihs,  when  a  yery  severe 
visitation  began  four  days  after  the  arrival  of  a  corps  (the 
16th  regimeotX  which  had  beenafieeted  with  it  on  its  march 
for  twelve  days  before.  The  form  of  the  disease  which  pre- 
vailed in  the  corps  was  an  nnusually  low  and  malignant  one, 
and  the  same  type  was  transferred  to  the  stationary  troops 
and  inhabitants.  In  abont  a  month  it  spread  over  the  neigh- 
boaring  country*.  Again,  in  1821,  the  collector  of  revenue 
of  this  district  (a  high  civil  oflEkser)  writes :  '*  Cholera  first 
made  its  appearance  in  the  neighbourhood  of  Gooty,  where 
the  2d  battalion  Ist regiment  N.  I.,  which  had  suffered  severely 
from  the  disease,  halted  for  some  time ;  it  subsequently  ap- 
peared in  nearly  every  village  on  the  route  of  the  15th  regi- 
ment N.  I.,  which  was  also  severely  attacked  by  the  cholera 
as  it  passed  through  this  district,  and  which  halted  at  this 
station  till  the  disease  disappeared :  in  some  of  the  larger 
villages,  such  as  Dhurmaveram,  it  has  carried  off  nearly  two 
hundred  souls.  Doubts  may  be  entertained  of  the  contagious 
nature  of  the  disease,  but  it  appears  to  me  quite  certain,  that 
the  infection  has  been  communicated  or  created  here  by  the 
two  regiments  before  noticed ;  the  disease  was  unknown  here 
until  they  arrived ;  it  broke  out  where  the  first  diseased  corps 
halted  for  some  days,  and  at  nearly  every  village  where  the 
other  stopped ;  it  has  been  unknown  in  any  other  part  of  the 
district ;  and  although  it  was  unknown  both  in  the  15th  N.  I. 
and  the  villages  through  which  it  passed,  until  they  arrived 
in  this  district,  it  no  sooner  broke  out  among  that  body  of 
men  on  march,  than  it  communicated  itself  to  the  fixed  resi- 
dents who  were  before  exempt  from  it.*' 

At  Hydrabad  the  disease  is  stated  by  the  staff  surgeon 
there  to  have  appeared  at  the  British  Residency  and  an  ad- 
joining suburb  of  the  city ;  that  for  some  days  it  prevailed 
there  before  it  crossed  the  Moussa  into  the  city,  and  it  did 
not  reach  the  cantonments  (Secunderabad,  five  miles  to  the 

«  Madras  Reports,  p.  9^  129. 
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eastward  of  Uie  g^eat  road)  for  many  days  after  its  appear* 
ance  at  the  Residency ;  that  the  first  oases  in  the  cantonment 
were  in  sepoys  who  had  returned  from  duty  at  the  Residency* 
and  that  the  disease  attacked  the  corps  in  succession  from  left 
to  right  of  the  line.  And  in  the  following  year,  the  same 
officer  reports,  that  a  party  had  arrived  there  suffering  flrom 
the  cholera,  which  had  attacked  them  on  their  march  after 
exposure  to  a  keavy  giorm  of  wind  and  rain  on  the  Kistna, 
and  destroyed  about  sixty  of  th^n  before  their  arrival.  The 
dinase  did  not  then  exist  in  the  station ;  but  three  or  four 
days  after  the  infected  party  arrived,  it  appeared  in  a  de- 
tachment of  artillery  in  barracks,  two  hundred  yards  in  front  of 
which  the  party  was  encamped.  It  spread  to  the  native  inha* 
bitants  and  other  troops,  excepting  the  80th  regiment,  which 
was  in  barracks  at  the  distance  of  a  mile;  they  entirely 
escaped.  He  also  traces  several  cases  in  succession  to  close 
personal  intercourse,  and  finds  a  medical  officer  and  two  di»* 
pensers  of  medicine  attacked.  He  adds,  that  a  medical 
officer,  arriving  a  fortnight  afterwards,  reported  that  the  villages 
on  the  route  from  the  Kistna  were  all  suffering  firom  the 
cholera,  and  that  the  inhabitants  had  stated  to  him  that  they 
had  got  it  firom  that  detachment  *. 

The  medical  officer  at  Cuddapa  reports  in  June  1821,  that 
no  case  of  cholera  had  occurred  there  for  three  months ;  that 
a  corps  suffering  frcmi  the  disease  on  its  march  halted  there 
two  days ;  and  five  days  after  its  departure,  the  disease  ap- 
peared in  another  corps  at  the  station,  and  very  soon  after  in 
the  inhabitants  f  • 

The  origin  and  diffusion  of  the  disease  at  Trichinopoly  are 
very  remarkable.  The  first  case  occurred  in  a  sepoy  belong- 
ing to  a  company  arriving  from  Madras,  which  had  lost 
several  men  of  cholera  on  the  road,  and  this  man  was  ill 
when  he  arrived.  He  soon  died,  and  a  day  or  two  after,  a 
sepoy  of  the  garrison  was  attacked,  after  which  it  appeared 

•  Msdrss  Reports,  p.  127.  t  Ibid.  p.  221. 
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among  the  camp-foUowera  (washermen,  ftc.)  near  him,  and 
extended  from  the  north-west  to  the  south-east  of  the  port, 
attacking  one  barrack  in  its  course  on  the  9th  November, 
another  on  the  13th,  and  a  third  on  the  16th  *• 

In  various  instances  it  is  reported,  that  the  villages  on  a 
road  have  began  to  suffer  immediately  after  the  passage  of  an 
infected  body  of  troops. 

The  6th  cavalry,  coming  from  a  country  where  cholera  did 
not  exist,  and  itself  free  from  it,  arrives  at  a  place  where  it 
prevailed.  A  squadron  of  the  corps  is  sent  into  an  old 
pagoda  in  the  village,  whilst  the  rest  encamps  outside.  The 
disease  breaks  out  in  the  corps  at  that  place,  and  that 
squadron  furnishes  almost  every  case  in  iif. 

Mr.  Chapman  met  with  a  solitary  case  of  cholera  in  his 
corps,  and  on  visiting  it  he  felt  a  little  nausea,  which  he 
attributed  at  the  time  to  the  smell  of  the  evacaatious,  but  it 
was  followed  next  morning  by  a  violent  attack  of  the  disease. 
He  also  relates  several  other  cases,  which  appeared  to  have 
arisen  immediately  from  personal  intercourse. 

In  the  Medical  Repository  for  May  1826,  Mr.  Montgomery 
traces  the  rise  of  the  disease  in  a  body  of  people  with  un- 
common distinctness.  ^'A  convict  was  sent  from  a  village 
where  cholera  prevailed,  to  Chanda,  eighty  miles  off.  Two 
hours  after  his  arrival  ho  was  attacked,  and  shortly  died* 
Three  of  the  four  persons  who  carried  him  to  the  grave,  and 
another  who  attended  them,  were  the  next  sufferers,  and 
shortly  the  disease  became  general. 

Mr.  Scot  also  traces  the  introduction  of  the  disease  into 
the  Mount,  a  station  near  Madras,  to  a  soldier  arriving  there 
from  Madras,  who  is  first  attacked,  and  the  next  three  cases 
happen  in  the  same  house.  He  also  states  various  other 
facts  and  arguments  on  the  same  side  of  the  question,  to 
which  he  greatly  leans,  though  be  does  not  venture  to  decide 
on  the  subject;  we  find  also,  in  the  course  of  these  reports, 

•  Madras  Reports,  p.  137.  t  Ibid.  p.  48. 
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many  other  statements  of  similar  tendency ;  and  in  particular 
we  find  various  accounts,  perfectly  contradictory  of  so  many 
others,  that  the  medical  officers  and  hospital  attendants  and 
sick  in  hospitals  actually  did  suffer  remarkably,  and  that  the 
disorder  was  found  to  run  io  families.  But  these  statements 
are  neither  so  many,  so  precise,  nor  so  strong  as  those  of  the 
opposite  character  * ;  and  their  force  is  greatly  weakened  by 
the  consideration,  that  persons  occupied  about  the  sick,  whe- 
ther regular  attendants  or  friends  and  relatives,  must  have 
suffered  excessive  fatigue  and  anxiety,  which  are  powerful 
exciting  causes  of  the  disease.  The  medical  officers  of  the 
Madras  Establishment  certainly  have  suffered  from  it  in  a 
greater  proportion  than  other  officers;  thirteen  of  them 
having  died  of  it  in  1818  and  the  four  succeeding  years ;  and 
several  strong  statements  appear  regarding  its  running  in 
families;    but  there  is  an  almost  entire  want  of  evidence 

*  The  amount  of  the  evidence  on  these  particular  points  may  be 
briefly  stated.  Mr.  Kellie  had  three  sick  in  hospital  attacked,  and  two 
of  them  were  on  the  beds  next  to  the  cholera  ward.  Orderly  sepoys,  &c. 
were  so  often  attacked,  that  their  attendance  was  with  difficulty  enforced. 
When  it  appeared  in  a  family,  generally  several  were  attacked  with  it. 
Mr.  Train  observed  great  numbers  of  men  who  had  been  attending  their 
sick  friends  were  attacked.  Generally  when  one  person  in  a  family 
was  attacked,  others  almost  immediately  followed,  in  some  instances 
running  progressively  through  the  whole  or  nearly  the  whole  family. 
Several  orderlies  were  attacked.  Mr.  Barton  had  seen  a  family  of 
dght  all  attacked,  and  six  of  them  died,  but  himself  and  attendants  did 
not  suffer.  Dr.  Daun  and  the  two  assistant  surgeons  of  Ms  corps  were 
all  attacked ;  as  were  two  other  officers  who  attended  on  them,  but  no 
other  officers  at  that  station ;  several  other  persons  about  the  hospital 
were  also  attacked.  Mr.  Provan  observes,  that  several  persons  who  had 
attended  the  sick  had  suffered,  and  there  was  some  reason  to  believe 
that  the  effluvia  from  the  dead  bodies  had  produced  it  in  others.  A 
very  strong  and  unqualified  statement  is,  however,  made  by  Dr.  Burrel, 
on  this  side  of  the  question,  at  p.  9  of  the  Bombay  Reports;  —  that 
almost  all  the  attendants  in  the  hospital  of  the  65th  regiment,  thirty 
in  number,  had  beon  attacked,  in  the  first  prevalence  of  the  disease 
at  Seroor. 
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to  set  against  that  of  the  opposite  kind,  of  the  nnmeroi 
natiye  sick  attendants  having  suffered  more  than  the  rest 
the    community ;—- and  very  numeroos   they  are  in  In^' 
where  labour  is  so  easily  procurable,  that  scarcely  a  priv 
soldier  is  without  a  native  attendant  of  some  description, 
has  been  said  that  the  general  immanity  of  hospital  serv 
in  India  is  owing  to  their  being  inured   to  the  effluvia  f 
sick  persons ;  and  similar  experience  in  the  plagne  is  qr 
in  support  of  the  position ;  but  let  ns  not  attempt  to  pro* 
and  thus  virtually  weaken  a  good  canse  by  bad  argnir 
They  could  not  have  been  inured  to  the  virus  of  choler 
it  did  not  before  exist ;  nor  liave  we,  generally  speakio; 
other  prevalent  contagious  disease  in  India.     Besides 
numbers  of  fresh  persons  were  hired  into  the  hospitals 
breaking  out  of  cholera.    We  are  therefore  forced  ' 
conclusion,  however  at  variance  with  the  common  ^ 
contagion,  that  in  this  disease — at  least  in  India  < — t^ 
intimate  intercourse  with  the  sick  is  not  in  general  pre 
of  more  infection  than  the  average  quantity  througi' 
community. 

This  conclusion  is  further  strengthened  by  anotbr 
in  the  evidence  for  contagion,  viz.  that  though  the  ' 
tion  of  disease  has  so  often  been  found  immediately 
cede  its  appearance  in  the  inhabitants  of  a  place,  a 
the  first  cases  to  arise  in  the  neighbourhood  of  the  ' 
virus,  it  has  scarcely  ever  been  possible  to  trace  the 
to  personal  communication  in  any  thing  like  a  regul 
as  may  generally  be  done  with  the  plague  and  oV 
dedly  contagious   disorders;    and  similar  facts    h? 
observed  in  much  later  stages  of  the  progress  of  the 
Since  its  entrance  into  Russia,  it  has  more  than  k 
the  contagious  character  which  it  exhibited  in  I 
numerous    well-attested   instances,   the   appearanc 
disease  in  places  previously  healthy  has  been  in) 
preceded  by  the  arrival  of  persons  from  infected  pi  « 

such  persons  have  been  the  first  to  suffer.     But  a 
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ladia,  it  seems  to  have  happened^  that  no  sooner  was  the 
disease  thus  conveyed  into  a  place,  and  perhaps  a  case  or  two 
seen  in  the  new-cotnersy  or  near  them,  than  the  thread  of  its 
course  through  the  rest  of  the  community  was  lost  :-^ its  pro* 
gression  from  its  origin  till  it  gained  head  could  not  be  traced* 
The  deficiency  of  evidence  on  this  particular  point  has  been 
strongly  adverted  to  in  a  valuable  criti<)ue  on  the  subject^ 
which  has  appeared  in  the  108th  number  of  the  Edinburgh 
Medical  Journal.  It  contains  also  a  particular  statement  of 
the  staff  physician  at  Orenburg,  showing,  that,  there  at  least, 
the  disease  had  also  exhibited  that  other  marked  anomaly 
which  has  been  noticed,  of  the  immunity  of  attendants  on 
the  sick.  Dr.  Smirnov  states  that  his  hospital  attendants, 
twenty-seven  in  number,  during  the  two  months  the  disease 
prevailed  there,  when  two  hundred  and  ninety-nine  patients 
were  treated  in  hospital,  entirely  escaped  attacks,  although 
they  were  constantiy  employed  in  offices  which  brought  them 
into  the  closest  contact  with  the  sick.  Sd  also  the  physicians 
in  continual  attendance,  and  various  other  officers  of  the 
hospitals,  and  even  the  washerwomen,  all  escaped. 

The  obvious  inference  firom  all  these  facts,  and  which 
can  alone  reconcile  their  contradictions,  is,  that  the  morbific 
virus  is  of  a  most  subtile  and  active  nature,  so  that  the  atmo- 
sphere around  the  sick  is  quickly  contaminated  by  it  to  a  con- 
siderable distance,  whence  all  who  breathe  such  infected  por- 
tions of  the  medium  are  equally  liable  to  its  influence ;  and 
when  it  prevails  generally  throughout  a  city,  the  whole  sur- 
rounding mass,  though  not  equally,  is  sufficiently  poisoned  to 
produce  the  full  effect  of  contagion.  From  this  mobility  of 
the  virus,  and  from  the  disease  almost  immediately  following 
its  application,  it  is  enabled  to  spread  with  a  rapidity,  which,  exr 
cepting  in  the  instances  of  the  sweating  sickness  and  influenza, 
appears  to  be  unparalleled  in  the  history  of  epidemics ;  and 
everywhere  to  strike  its  invisible  but  deathly  blow  where  it  is 
not  warded  off  by  insusceptibility :  whilst  in  the  great  mass  of 
people,  who  happily  are  thus  guarded,  probably  the  morbid 
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iecretioDfl  may  be  robbed  into  the  moaths  of  the  absorbent 
vessels  on  the  surface  —  or  the  effluvia  arising  from  them 
inhaled  into  the  lungs*-* or  they  may  be  taken  into  the 
stomachy  or  even  inserted  into  the  opened  veins,  vrithout 
adding  to  the  danger. 

We  have  little  evidence  of  the  distance  to  which  the  morbid 
effluvia  may  be  conveyed  by  the  atmosphere  vrithout  losing 
their  effect ;  but  some  facts,  as  far  as  they  are  to  be  depended 
on,  seem  to  show  that  it  may  be  very  considerable.  Of  two 
vessels  arriving  and  remaining  at  andior  in  Madras  roads, 
one  was  attacked  with  the  epidemic  ten  days  after  arrival  there, 
and  the  other  remained  free  from  it  for  a  fortnight  longer ; 
but  on  the  first,  in  which  it  was  still  prevailing,  changing 
her  berth,  and  takmg  up  a  situation  a  quarter  of  a  mile  to 
wbdward  of  the  healthy  vessel,  it  was  immediately  attacked; 
and  those  who  slept  on  the  side  next  the  infected  ship  suffered 
particularly  *• 

It  is  known  that  vessels  arriving  in  India  have  never  jpot 
the  epidemic  until  they  reached  land ;  but  Mr.  Jameson  states, 
that  they  have  been  known  to  have  the  disease  break  out  in 
them  as  they  ascended  the  Hoogly,  before  they  had  any 
communication  with  the  shore.  Mr.  Cormick  relates,  that 
when  the  disease  was  raging  in  Tabreez  in  Persia,  a  large 
body  of  troops  passed  the  city.  "  They  were  prevented  by 
guards  stationed  at  the  gates  from  entering  it,  but  several  of 
them  passed  the  day  nnder  the  walls.  During  the  following 
day,  however,  the  disease  manifested  itself  among  them,  and 
they  suffered  from  it  very  severely  f. 

The  whole  history  of  the  extension  of  the  epidemic,  in  the 
course  of  a  few  years,  over  one-half  of  the  more  populous 
and  habitable  portions  of  the  globe,  strongly  indicates  its 
propagation  by  contagion,  and  is  incapable  of  explanation  on 
any  other  principles  vrith  which  we  have  any  acquaintance ; 

*  Madras  Reports,  p.  25. 

t  Med.  Chir.  Transactions,  voL  xii,  p.  369. 
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for  in  all  its  long  and  various  courses  it  may  be  traced  from 
place  to  place ;  and  has  never,  as  far  as  our  information  ex- 
tends,  started  up  at  distant  periods  of  time  and  space^  leav- 
ing any  considerable  intervening  tracts  of  country  untouched. 
It  may  be  useful  here  to  present  a  brief  sketch  of  its  origin 
and  diffusion. 

All  attempts  to  trace  the  epidemic  to  its  origin  at  a  point 
appear  to  have  failed,  and  to  have  shown  that  it  bad  not  one, 
but  various  local  sources  in  the  level  and  alluvial,  the  marshv 
and  jungly  tract  of  country  which  forms  the  Delta  of  the 
Granges,  and  extends  from  thence  to  the  Burrampooter.  For 
here  we  find  it  as  early  as  June,  and  the  beginning  of  July, 
1817,  noticed  as  prevailing  to  a  serious  extent  in  Nuddea, 
a  province  which  is  stated  to  be  notorious  for  the  disease  in 
its  endemic  form,  and  in  Dacca,  and  at  the  same  time  it  is 
distinctly  exhibiting  its  epidemic  and  contagious  character  in 
passing  from  village  to  village,  on  the  banks  of  the  great 
Burrampooter,  in  Mymensing.  It  is  probable,  therefore,  that 
at  various  points  of  Lower  Bengal,  about  this  time  and  after- 
wards, such  an  increase  of  the  intensity  of  the  endemic  type 
of  the  disease  has  taken  place  as  to  render  it  contagious,  and 
thus  capable  of  spreading  far  and  wide  into  other  countries. 
Accordingly  we  find  that  its  progress  through  the  lower  pro- 
vinces of  Bengal  was  perfectly  irregular,  and  different  from 
the  whole  of  its  subsequent  courses ;  for  it  was  found  to 
appear  and  prevail  simultaneously  at  distant  places,  and  there 
was  no  possibility  of  tracing  its  progression  throughout  the 
country.  But  towards  the  end  of  autumn  we  find  it  extend- 
ing in  all  directions  from  that  tract  as  from  a  centre ;  reaching 
Chittagong  on  the  eastern  side  of  the  bay  of  Bengal, 
Cuttack  on  the  western,  Sylhet  and  Rungpore  far  to  the 
north-east  and  the  north;  and  at  the  same  time  it  is 
making  a  most  partial  and  desultory  course  along  the  south 
bank  of  the  Ganges  to  Bundlecund  *. 

*  Bengal  Report,  p.  5,  7>  11* 
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In  the  spring  of  1818  we  find  it  reappearing  at  Allahabad, 
and  extending  from  thence  along  the  three  great  riven  of  the 
upper  provinces  of  Bengal,  passing  from  city  to  dtj  on  their 
banks,  yet  often  leaving  places  on  its  rente  untouched,  but 
quickly  retracing  its  steps  to  them.  Thus  it  passed  over 
Culpee  and  the  villages  between  it  and  Etawah,  and  attacked 
Muttra  before  Agra,  although  the  former  is  situated  higher 
up  the  Jumna  than  the  latter.  Nevertheless  the  general 
tenor  of  its  course  is  regular,  and  we  find  it  as  the  autumn 
advances  proceeding  further  and  further  up  the  rivers,  until  it 
is  arrested  by  the  Himalaya  mounteins. 

At  the  same  time  another  principal  stream  of  the  virus  is 
found  to  proceed  southwards  through  Bundlecund,  along  the 
Cane  river,  by  Jubbulpore  and  Hosungabad,  to  the  Mah* 
ratte  capital  of  Nagpour;  whence  it  is  traced  along  the 
great  road  by  Aurungabad  and  Poonah  to  Bombay ;  and  at 
the  same  time  we  find  it  proceeding  step  by  step  down  the 
centre  of  the  peninsula. 

In  the  spring  of  1818  too,  the  epidemic  starts  up  afiresh 
about  Ganjam,  on  the  Coromandel  coast,  and  holds  its  coarse 
through  the  low  and  level  strip  of  country  lying  between  that 
coast  and  the  first  line  of  inland  mountains,  along  the  great 
road  from  Calcutta  to  Madras,  and  onward  to  the  very  ex- 
tremity of  the  peninsula.  We  have  very  full  and  precise 
accounts  in  the  Madras  Reports  of  the  progress  of  this  great 
stream  of  the  virus,  and  the  circumstance  that  most  strikes 
us  throughout  them,  is  its  general  regularity  and  progressive* 
ness.  They  are  indeed  such  as  to  be  somewhat  inimical  to 
the  doctrine  of  contagion.  Thus,  the  disease  appears  at  once 
on  the  banks  of  the  Kistna,  all  along  the  northern  border  of 
the  province  of  Guntoor,  and  advances  in  a  line  on  both  sides 
of  the  road,  through  that  district  and  the  succeeding  one  of 
Nellore,  involving  as  it  proceeded  the  whole  strip  of  country, 
except  some  rather  elevated  portions,  precisely  like  a  tide 
rising  on  a  level  coast  -—  like  the  Runn  of  the  Gulf  of  Kutoh. 
As  usual,  it  rapidly  finished  its  course  at  each  place,  and  left 
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them  according  to  the  order  of  its  arrival ;  thus  disappearing 
from  the  northern  parts  of  a  district  as  it  reached  the 
sonthem.  In  the  district  of  Nelbre  too,  the  disease  reappears 
in  the  following  year,  and  spreads  in  the  ?ery  same  manner 
as  at  first,  in  the  same  direction  too,  from  the  northern  to  the 
southern  border,  and  even  at  nearly  the  same  rate  of  course. 

To  the  southward  of  Madras  similar  regularity  of  progress 
has  been  observed.  The  staff  surgeon  of  the  Southern  Divio- 
sion  reports :  **  In  my  attempts  to  trace  the  progress  of  the 
epidemic  through  the  country,  I  cannot  perceive  that  it  has 
advanced  through  any  particular  channel.  It  certainly  ap- 
peared at  Trichinopoly  first,  in  the  company  of  sepoys  that 
had  come  in  from  the  northward;  but  in  a  very  few  days  after 
their  arrival,  the  collector  of  Trichinopoly  read  to  me  a  report 
firom  some  populous  villages  on  the  north  bank  of  the  Cavery, 
and  considerably  to  the  eastward  of  Trichinopoly,  quite  de- 
tached firom  any  frequented  road,  where  the  epidemic  was 
then  prevailing  with  considerable  mortality.  It  seems  also 
to  have  occurred  in  the  line  from  Trichinopoly  to  Nagore 
nearly  about  the  same  period ;  and  it  is  a  singular  Tact,  re^^ 
ported  by  Mr.  Henderson,  that  the  epidemic  was  severe  in 
the  town  of  Nagore  ten  or  twelve  days  before  a  single  case 
occurred  at  Negapatam,  only  four  miles  distant.  It  is  also 
well  ascertained,  that  when  it  has  been  very  prevalent  in  one 
village,  another  in  its  near  vicinity,  with  which  there  was  free 
communication,  has,  for  many  days  after,  been  entirely  ex- 
empted. This  was  exemplified  even  in  streets  at  Trichinopoly, 
one  being  sickly,  and  another  immediately  contiguous  not 
affected*." 

But  in  these  populous  tracts  there  is  no  difficulty  in  sup- 
posing that  the  disease  was  carried  firom  village  to  vUlage 
all  over  the  country.  It  was  certainly  to  be  expected  that  it 
would  travel  somewhat  more  rapidly  on  the  great  roads ;  and 
I  conceive  there  is  considerable  evidence  that  such  was  very 

*  Madras  Reports,  p.  137. 


u» 


1^   r-.^  r. 


k  f^ot^kiA  )f  aAas,  or 

nAvi;  iotere^i'me  betveea  thou, 
l^r^M^tM^  Hue  difcaae  lock  tbtee 
Mj^uiViyvitim  io  MaHrw,  tlwat^k  tkeie  ii  a  great  inter- 
tc^mrne  between  tbete  ports  br  saall  cnft,  vUch  osnally 
flMtl^  ttM9  paitage  10  ten  dajs.  So  also,  it  never  reached 
C^fySon  until  it  bad  preriondj  gained  tiie  nearest  point  to  it 
iff  iiuf  eonimeni,  abont  Adam's  Bridge,  and  had  been  long 
pr/tViiilirig  on  bath  coasts  of  the  pemnsula.  Th»e  is  indeed 
Ifr^ttt  Irregularity  iti  the  progress  of  the  disease  on  the  Ma- 
Mhh  i'Mtimi  (as  is  shown  by  the  map),  which  may  have  arisen 
from  conveyance  by  sea ;  bat  it  may  also  have  arisen  from  the 
irriiKulttrity  of  the  cross  roads  or  offsets^  by  which  this  coast 

*  Hm  Dr.  Ooldle'i  Report,  p.  136.  That  gentleman's  facts  in  fovour 
of  I'uiiiitKldn  rn&y  bo  received  without  question,  for  he  was  not  satisfied 
of  ilid  I'onitt^loui  imturo  of  the  disease. 
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appears  to  ha?e  been  infected.  Besides,  the  disease  was  en- 
demic on  the  southern  part  of  this  coast,  whence  evidently 
a  part  of  this  irregularity  arose,  as  in  the  lower  provinces  of 
Bengal.  Upon  the  whole,  the  consolatory  fact  (for  islanders) 
is  very  evident,  that  the  disease  has  in  India  shown  consi* 
derable  inaptitude  to  maritime  conveyance,  and  a  decided 
preference  for  its  gradual  locomotion  by  land. 

There  is  however  abundant  proof  that  the  intervention  of 
sea  has  formed  no  permanent  impediment  to  the  progress  of 
the  epidemic.  About  the  time  that  it  reached  the  southern 
extremity  of  the  peninsula,  in  December,  1818,  it  appeared 
at  the  northern  extremity  of  Ceylon,  and  in  the  course  of  the 
ensuing  spring  and  summer  entirely  overran  the  island.  In 
October  of  that  year,  the  Topaze  frigate  arrived  at  Port 
Louis  in  the  Mauritius  from  Ceylon,  having  suffered  from 
cholera  on  her  voyage,  and,  according  to  one  account,  actually 
having  sick  of  that  disease  on  board  on  her  arrival.  Certain 
it  is  that  she  landed  at  Port  Louis  many  sick  men,  and  twenty 
days  afterwards  the  disease  broke  out  there,  and  shortly  ex- 
tended over  the  island.  On  the  neighbouring  island  of  Bour- 
bon, the  evidence  in  favour  of  contagion  is  exceedingly  strong. 
One  fact  alone,  as  stated  by  M.  Moreau  de  Jonn^s  and  Dr. 
Keraudren,  and  which  appears  to  be  unquestionable,  is  the 
strongest  I  have  met  with  on  the  subject,  and  fully  shows  the 
benefit  that  may,  at  least  spmetimes,  be  derived  from  qua- 
rantine. The  disease  was  by  that  means  prevented  from 
spreading  beyond  the  town  of  St.  Denis,  where  it  originated ; 
whilst  on  the  other  island,  and  indeed  everywhere  else,  it 
extended  throughout  the  country.  At  Bourbon  too  the  most 
unqualified  assertions  were  made  regarding  the  contagious- 
ness of  the  disorder — that  it  was  introduced  by  the  clandes- 
tine debarkation  of  slaves  near  St.  Denis — traced  from  case 
to  case,  and  step  by  step  over  the  city — that  the  prisoners 
who  were  employed  in  the  removal  of  the  sick  and  dead  all 
died — the  sick  in  hospital  of  other  diseases  were  attacked,  and 
almost  all  the  attendants  of  the  lazaretto  were  affected.  But 
we  know  how  warmly  the  French  physicians  of  these  islands 
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etpooaed  the  caoae  of  oontagion^  and  therefore  their  general 
•tatementSp  as  well  as  those  of  the  other  party,  most  be  re- 
ceived CUM  gramo  «afis. 

We  haye  tittle  precise  ioformation  regarding  the  spread 
of  the  disease  bejond  the  Ganges;  but  it  seems  to  have 
extended  gradually  throagh  these  countries,  at  a  rate  of 
progress  pretty  similar  to  that  which  it  exhibited  in  Hither 
India;  for  we  find  it  in  the  autumn  of  1819  appearing  in  the 
peninsula  of  Malacca,  at  Penang,  and  in  Sumatra ;  and  in  the 
following  autumn  passing  through  Cochin-China  into  China 
itself,  and  reaching  Canton ;  and  for  the  next  two  or  three 
years  committing  great  ravages  in  that  populous  empire^ 
The  southern  and  western  parts  of  the  Archipelago  seem  to 
have  been  protected  by  their  remote  and  insular  situation 
from  it  for  some  time  longer,  for  it  is  not  until  1823  that  it 
extends  generally  over  them. 

In  attempting  to  trace  its  course  in  the  oppoaite  direction, 
beyond  the  precincts  of  the  Bombay  establishment,  we  find 
that  a  great  dearth  of  information  exists  regarding  its  progress 
among  the  semi-barbarous  hordes  with  whom  it  then  came  in 
contact ;  but  it  appears  pretty  evident  that  the  red  sandy  de- 
serts of  Baloochistan  and  Caboul  did  not  afford  it  the  neces- 
sary vehicle  of  human  intercourse,  and  that  it  never  reached 
Persia  by  land.  There  seems  to  be  no  account  of  its  farther 
progress  westward  for  about  three  years ;  when  we  find  it,  in 
June  and  July,  1821,  appearing  in  the  three  principal  ports  of 
the  Persian  gulf,  Muscat,  Busheer,  and  Bussora;  places  by 
which  nearly  all  the  intercourse  between  India  and  Persia 
and  Arabia  are  carried  on ;  and  it  appears  in  them  shortly 
after  the  epidemic  had,  as  usual,  reappeared  in  the  hot  sea* 
son  in  Bombay,  with  which  place  in  particular  these  ports 
held  great  communication.  It  was  likewise  generally  believed, 
particularly  in  Persia,  that  the  disease  had  broken  out  in  them 
immediately  after  the  arrival  of  ships  from  Bombay:  and 
having  thus,  at  length,  overstepped  the  natural  barriers  which 
were  opposed  to  it,  and  gained  a  fresh  footing  in  other  popu- 
lous countries,  it  again  extended  itself  in  various  directions, 
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precisely  as  it  had  done  in  India ;  but  by  all  aoooants  with  a 
still  gpreater  degree  of  fatality.  It  is  dearly  traced  up  the 
Tigris  to  Bagdad,  and  thence,  stage  by  stage,  on  the  caravan 
rente  to  Aleppo  and  the  Mediterranean.  Another  stream  of 
the  virus  in  like  manner  passes  northward  from  Bosheer,  by 
the  great  roads  through  the  centre  of  Persia  to  the  Caspian, 
and  onward  to  Astrakan,  which  it  reaches  in  the  snmmer  of 
1823 ;  but  it  then  ceased  for  a  long  time  to  make  any  further 
progress.  In  the  autumn  of  1839,  it  makes  a  fresh  appear- 
ance at  Orenburg,  at  the  south-western  extremity  of  Russia 
in  Europe,  and  this  appears  to  be  the  only  instance  on  record 
of  a  similar  invasion,  where  any  doubts  can  exist  of  the  quarter 
from  whence  the  disease  was  derived.  It  was  however  known 
to  have  prevailed  shortly  before  in  the  parts  of  Tartary  to 
the  southward  of  Orenburg,  and  east  of  the  Caspian,  and 
there  is  every  probability  of  its  having  been  imported  from 
thence  by  a  caravan  "^^t  However  that  may  be,  no  sooner  had 
it  gained  head  in  that  city,  than  it  was  found,  as  usual,  pro- 
gressing in  different  quarters  through  the  province^ — north- 
ward, north-west,  and  west,  until  it  was  extinguished  by  the 
winter.  This  insulated  attack  appears  then  to  have  finally 
ceased,  and  it  is  evidently  to  a  fresh  importation  of  it  into 
Astrakan,  in  July,  1830,  that  we  are  to  attribute  the  great 
epidemic  cholera  of  Europe. 

Whatever  ignorance  or  disbelief  of  its  contagious  nature 
may  have  existed  in  India,  notwithstanding  the  accounts  from 
that  country  the  prevailing  opinion  throughout  these  subse- 
quent parts  of  its  conrse  has  been,  that  it  actually  was  thus 
propagated.    It  was  immediately  opposed  by  quarantine  by 

*  One  of  the  first  cases  here  exhibited  the  carious  phenomenon, 
which  appears  to  be  peculiar  to  the  disease,  of  convultive  action  of  the 
muscles  after  death,  resembling  the  effects  of  galvanbni  on  the  dead 
subject  The  head  and  limbs  are  sometimes  strongly  moved  several 
hours  after  death.  It  is  a  rare  occurrence,  for  I  have  never  seen  it  but 
in  a  very  trifling  degree.  The  physicians  must  indeed  have  been 
**  startled  at  the  new  disease,''  when  they  found  it  attended  by  so  ex- 
traordinary an  appearance. 
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the  goTernments  both  of  Persia  and  Rnssia,  and  considerable 
evidence  exists  of  such  measures  having  been  partially  ef- 
fectual. Thos  it  appears  that  Shiraz  was  by  that  means  saved 
from  it  for  one  season ;  the  very  same  circumstances  occarred 
at  St.  Petersburg,  and  various  insulated  bodies  of  people 
have  been  thus  protected  in  its  course  through  Russia.  And 
the  Pacha  of  Egypt  is  stated  by  M.  de  Jonn^s  to  have  by  this 
means  saved  his  country  from  its  ravages.  But  there  is  too 
much  reason  to  fear  that  all  human  efforts  will  ever  be  une* 
qua!  to  permanently  arresting  its  general  couse.  In  July  1830 
it  commenced  a  fresh  progress  from  Astrakan,  of  which  most 
assuredly  we  have  not  yet  seen  the  end.  It  passed  rapidly 
up  the  Wolga,  affecting  in  succession  the  towns  on  its  banks, 
and  seizing  first  on  boatmen  and  others  arriving  at  them  from 
infected  places.  And  thus  it  has  continued  to  advance, 
through  Russia  and  Poland  into  Germany ;  and  is  it  possible 
that  this  can  still  be  attributed  to  any  cause  but  contagion  ? 
If  the  primary  cause  was  some  "  Mdden  change  "  in  the  at- 
mosphere, communicated  gradually  from  portion  to  portion  of 
it,  or  if  it  was  of  the  ordinary  nature  of  terrestrial  miasmata, 
would  not  its  progress  have  been  hastened  or  retarded  by  the 
winds.?  Instead  of  which  we  find  it  marching  from  the 
sources  of  the  Nerbudda,  across  a  great  variety  of  country  to 
Bombay,  directly  opposed  by  a  strong  wind  blowing  night  and 
day  for  half  the  year,  at  about  the  same  rate  of  progress,  but 
somewhat  greater,  than  that  which  it  exhibits  in  its  course 
from  Madras  to  Cape  Comorin,  where  a  similar  current  of  the 
whole  mass  of  the  atmosphere  existed  in  the  very  direction  of 
its  route.  Then,  if  this  very  regularity  of  progress  and  inde- 
pendence of  the  winds  should  lead  us  to  form  the  hypothesis 
that  some  '^  hidden  change  in  the  bowels  of  the  earth,'*  was 
thus  gradually  transferred  along  its  surface,  and  even  through 
the  ocean  to  distant  lands  (credat  Judaeus !)  why  does  it  travel 
so  rapidly  from  the  southern  extremity  of  Ceylon  to  Mauritius, 
2500  miles,  in  eight  months,  or  so  slowly  from  Bombay  to 
Muscat,  about  half  that  distance,  which  it  took  three  years  to 
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accomplish?  Conveyance  by  human  intercourse  renders  all 
this  perfectly  simple.  It  might  be  expected  to  be  somewhat 
regular  and  slow  by  land  in  a  populous  country,  such  as 
India,  when  great  intercourse  by  very  short  daily  journeys  on 
foot  was  continually  maintained,  and  its  conveyance  by  sea 
would  be  more  irregular,  as  depending  on  the  accidents  of 
vessels  making  the  voyage,  and  bearing  with  them  or  not 
fomites,  or  the  disease  itself. 

.  The  rates  of  progress  of  the  epidemic,  as  well  as  its  direction, 
have  been  exceedingly  various  in  different  countries.  The 
following  table,  in  which  they  are  exhibited  in  those  parts  of 
its  course  where  it  has  been  most  distinctly  traced,  in  reference 
to  both  time  and  place,  may  possess  some  interest,  and  may 
possibly  lead  to  some  useful  inferences. 

Table  exhibiting  the  rate  of  Progress  of  the  Cholera  in  various 

Countries. 


Dictences  traversed,  compatedin  Britisb 
miles  (by  the  roads). 


to 


Allahabad  to  Delhi ..... 
Baugor   in   Bundlecund 

Bombay,  by  Nagpour  , 
Ganjam  to  Palamcotta  near 

Cape  Comorin  (measured) 
Busheer  in  Persia  to  Yezd. . 

Cashan  to  Erivan  •  •  •  • 

Bussora  to  Bagdad 

Mosul  to  Aleppo 

Astrakan  to  Moscow,  by  Sa- 

ratoff    , 

Astrakan  to  Odessa,  bv  the 

Wolga  and  Don  and  the 

north  shore  of  the  Euxine.. 
Astrakan  to  Pskov,  by  the 

Wolga 


mils. 
360 

760 

1050 
410 
676 
326 
4701 


Periods  occapied. 


End  March  to  20  July,  1818 
1  April  to  14  August 


20  March  to  31  December 

—  July  to  end  of  September,  1821 

—  July  to  end  of  September,  1822 

—  July  to  end  of  August,  1821 .. . 

—  July  to  November,  1822 
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It  is  perfectly  evident  that  the  progress  of  the  disease 
through  Russia  last  summer  has  been  greatly  more  rapid  than 
it  was  in  India ;  which  may  perhaps  have  arisen  from  the 
more  rapid  communication  which  necessarily  exists  in  civilized 
countries  over  those  in  the  half-civilized  state ;  but  various 
other  causes,  as  atmospheric  influence,  or  differences  in  habits 
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d  life  or  oonstitations,  may  have  been  concerned  in  it.     The 
ooone  <tf  the  disease  up  the  Wolga,  and  throagh  the  heart  of 
the  immeDse  Russian  Empire,  is  exceedingly  remarkable.  Be- 
tween the  20th  of  Jaly  and  the  4th  of  August  it  passes  from 
Astrakan  to  TaratnUt   and  on  the  6th  is  found  at  Saratoff. 
Thenoe  it  is  traced  northwards  on  a  great  road  by  Penza» 
which  it  reaches  on  the  17th,  leaving  to  the  right  a  great  de- 
tour of  the  river ;  in  the  end  of  the  month  reaching  Nishni- 
Novogorod  on  the  Wolga,  and  in  consequence  of  this  transit, 
attabing  that  point  a  fortnight  earlier  than  Casan,  at  the  ex- 
tremity of  the  bend.     Continuing  its  course  up  the  river,  it 
arrives  at  Kostroma  on  the  3d,  and  at  Jaroslaw  on  the  12th 
of  Se|»tomber,     Thence  it  is  traced  northwards  on  the  great 
road  to  Archangel  as  far  as  Vologda,  which  it  reaches  on  the 
20tk*;  south-west  farther  up  the  river  to  Twer,  not  far  from  its 
sources,  where  it  is  found  on  the  28th ;  and  westward  to  Pskov, 
within  one  hundred  miles  of  the  Baltic,  which  it  attains  about 
the  same  time.     Had  it  continued  this   extreme  rapidity  of 
course  for  three  months  longer,  that  time  would  have  been 
sufBcient  for  it  to  overrun  all  Europe,  even  to  the  very  straits 
of  Gibraltar.     But  happily  in  the  present  summer  its  progress 
has  been  again  very  greatly  retarded,  and  more  resembles  its 
more  gradual  march  in  India;   whence   a. hope  may  arise, 
though  a  very  faint  and  precarious  one,  that  it  is  about  finish- 
ing its  course. 

in  India  no  measures  of  precaution  against  contagion  ap- 
u«wr  to  kave  been  practised,  with  the  trifling  exceptions  al- 
r^siiiy  ^^ted ;  and  there  are  few  bodies  of  people  at  all  se- 
9Q«a  the  rest  of  society,  by  whom  we  might  learn 
ition  would  afford  any  iimnunity  from  the  dis- 
ift  overy  district  there  is  at  least  one  large  jail, 

«-iMMrktMe«  that  Dr.  Walker,  having  traced  it  to  this  place 

^  ':^»  predicts  that  it  would  probably  reach  the  dis- 

M  it  was  on  that  route,  before  it  arrived  at 

nearer ;  and  this  was  next  summer  pre- 
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where  of  coarse  great  restrictioD  is  placed  on  iaterconrse ;  and 
we  certainly  find,  that  in  these  communities  remarkable  differ- 
ences in  the  times  of  attack  from  those  of  the  neighbouring 
free  population,  or  entire  ex!emptions,  are  frequently  observ- 
able.    At  Cannanore  on  the  Malabar  coast,  the  disease  ap- 
peared in  a  suburb  next  to  Tellicherry,  a  neighbouring  town, 
where  for  some  time  it  had  been  prevailing.     For  some  days 
it  lingered  about  the  same  spot,  and  then   spread  over  the 
town,  but  it  never  reached  the  small  fort  (with  I  believe  very 
few  inhabitants)  a  mile  to  the  north,  until  two  months  after- 
wards, when  it  broke  out  in  the  jail  in  the  fort,  and  in  the 
course  of  a  week  attacked  twenty-nine  of  the  prisoners,  but 
never  extended  beyond  the  walls  of  the  jail*.     A  similar  fact 
was  observed  during  a  second  visitation  of  Cannanore.     The 
disease  got  from  thence  into  the.jail  in  the  fort  of  Tellicherry, 
but  was  almost  entirely  confined  to  itf.     So  at  Calicut  the 
disease  broke  out  in  the  middle  of  October,  but  the  jail  did 
not  suffer  till  the  end  of  December  {.     So  at  Madura  too,  the 
disease  appeared  in  the   beginning  of  December,  continued 
very  prevalent  in  January,  but  did  not  reach  the  jail  till  the 
end  of  that  month,  from  which  time  it  attacked  thirty-two, 
and  destroyed  ten  of  the  prisoners  in  three  weeks §.     When 
the  epidemic  prevailed  first  at  Bellary,  though  it  affected  the 
inhabitants  and  troops  generally  with  some  severity,  the  jail  con- 
taining five  hundred  prisoners,  which  stood  detached  and  sur- 
rounded by  a  high  wall,  entirely  escaped  except  one  case  ||, 
which  recovered^.     In  Bengal  too  the  same  facts  have  oc- 

•  Madras  Reports,  p.  11.  f  Ibid.  p.  232.  t  Ibid.  p.  11. 
§  Ibid.  p.  140. 
II  Single  and  straggling  cases  of  cholera  thus  occurring  are  fairly  at- 
tributable to  atmospheric  causes  alone.  It  will  subsequently  be  shown 
that  an  extraordinary  prevalence  of  the  sporadic  non-contagious  cho- 
lera has  preceded  the  epidemic,  and  probably  therefore  has  accompanied 
it,  but  it  is  impossible  by  the  symptoms  to  distinguish  one  from  the 
other. 

If  Ibid.  p.  6. 
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great  anchorage  io  the  Hoogly  were  vbited  by  the  disease  in 
18l7y  that  it  had  prevailed  among  them  with  great  irregu- 
larity, and  that  one  vessel  had  entirely  escaped,  which  he 
attributed  to  the  men  not  being  allowed  to  go  ashore  and 
wander  in  the  rice-fields.  Again,  in  1819,  '^the  Company's  ship* 
ping  at  the  new  anchorage  was  again  visited,  daring  the 
squally  irregular  weather  of  September :  as  on  the  former  oc- 
casion, some  vessels  wholly  escaped,  and  others  suffered  SS" 
verely.  An  instance  has  been  related  of  two  vessels  in  Ma- 
dras roads  remaining  free  from  the  disease,  one  for  eight,  the 
other  for  twenty-two  days  after  arrival.  But  the  troops 
brought  by  these  two  ships  (the  54th  regiment)  were  attacked 
on  the  third  day  after  arrival  and  landing.  So  also  on  a  wing 
of  the  4lst  regiment  landing  at  Madras  it  was  immediately 
attacked,  but  the  vessel  which  brought  them  was  believed  to 
have  entirely  escaped*. 

In  later  periods  of  the  progress  of  the  epidemic,  the  preser- 
vative effect  of  insulation  of  bodies  of  people  has  been  very 
distinctly  shown ;  as  in  the  clear  facts  stated  by  the  London 
^College  of  Physicians,  of  the  colony  of  Sarepta  and  others, 
and  the  military  school  at  Moscow  being  thus  entirely  pro- 
tected from  the  disease,  though  it  was  raging  around  them. 
And  nothing  can  be  more  strong  than  the  following  instance 
related  by  Dr.  Keraudren.  ''  In  1822,  the  approaches  of  the 
cholera  induced  M.  de  Lesseps^  the  French  consul  in  Aleppo, 
to  take  refuge,  with  all  who  chose,  to  accompany  him,  in  a 
garden  at  a  little  distance  from  the  town.  His  asylum  was 
surrounded  by  walls  and  a  wide  trench.  It  had  but  two  doors 
or  gates ;  and  while  the  scourge  was  abroad,  he  admitted  no- 
thing from  the  outside,  without  previously  subjecting  it  to  the 
precautions  observed  in  the  lazarettos.  This  colony  of  at 
least  two  hundred  persons  had  not  a  single  case  among  them, 
while  in  eighteen  days  the  cholera  swept  off  four  thousand 
persons  in  the  town." 

*  Madras  Reports,  p.  24,  xliv. 
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timate  manner,  as  in  the  large  cities  and  their  wide-spreading 
suburbs,  the  mode  of  prevalence  of  the  disease  in  these  re* 
gards  has  commonly  been   very  difiTerent.     In  these  cases 
we  never  hear  of  this  almost  instantaneous  rise  and  declen- 
sion, and  often  they  have  been  very  slow  and  gradual.    Thus 
it  appears  from  the  Bengal  Report,  that  the  disease  visited 
some  parts  of  the  town  and  suburbs  of  Calcutta,  as  early  as 
the  beginning  of  August,  but  it  was  not  till  the  5th  of  Sep- 
tember that  it  appeared  among  the  Europeans ;  and  on  the 
15th  of  that  month  it  was  first  officially  brought  to  the  notice 
of  government,  in  a  letter  from  the  chief  magistrate,  stating 
that  it  was  raging  with  violence,  especially  in  the  low,  con-^ 
fined  situations;  but  it  was  still  some  time  longer  before  it 
reached  its  maximum.    The  period  of  its  declension  is  marked 
in  a  letter  from  the  Medical  Board  to  government,  dated  the 
10th  of  November ;  for  they  then  state  that  it  was  beginning 
to  gi?e  way  to  the  favourable  change  in  the  season.   '  It  did 
not  entirely  cease  in  its  epidemic  prevalence  till  February; 
Thus  we  find  its  progress  to  its  height  occupying  about  three 
months,  and  that  it  declines  and  lingers  on  for  three  months 
more ;  circumstances  which  form  a  striking  contrast  with  the 
manner  in  which  single  corps  usually  got  through  their  first 
visitations,  for  in  them  it  seldom  existed  at  all  more  than  two 
or  three  weeks.     The  great  protraction  of  the  disease  in  Cal- 
cutta, has  however  probably  been  owing  in  some  degree  to 
local  circumstances,  for  it  is  always  endemic  there  to  a  slight 
degree ;  but  in  other  great  cities,  in  which  it  was  before  al- 
most unknown,  we  observe  circumstances  somewhat  similar. 
Dr.  Scott,  in  a  very  valuable  report,  gives  the  following  brief 
history  of  its  first  prevalence  at  Madras.     '^  The  earliest  cases 
of  the  epidemic  of  which  1  could  obtain  any  authentic  in- 
formation, occurred  at  this  place  on  the  5th  of  October.    The 
wind  on  that  day  was  south-easterly,  and  the  weather  cloudy 
and  wet,  with  much  thunder.     It  scarcely  cleared  up  for 
seven  days,  and  during  this  period  rain  fell  in  considerable 
quantity.     On  the  7th,  the  north-westerly  wind  set  in,  and 
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the  epidemic  after  that  time  increased  rapidly ;  it  received, 
however,  a  decided  check  from  the  storm  that  happened  on 
the  24th,  but  it  very  soon  again  increased  and  raged  se- 
verely, though  variably  (owing  I  think  to  some  partknlar 
changes  in  the  atmosphere)  until  the  beginning  of  November. 
It  then  began  to  decline  slowly,  became  some  time  after- 
wards milder,  and  sporadic,  and  at  length  seemed  gradually 
to  disappear,  as  the  state  of  the  air  became  more  dry*. 

In  Trichinopoly  also,  and  other  large  cities,  which  it  would 
be  tedious  to  particularize,  we  may  observe  similar  circum- 
stances— origin  at  a  point;  and  gradual,  often  progressive  and 
traceable  extension  over  the  whole,  and  more  protracted  de- 
cline and  disappearance  than  in  smaller  and  more  compressed 
bodies.  The  regular  march  of  the  disease  from  one  end  to 
the  other  of  the  line  of  a  great  camp  or  cantonment,  has  often 
been  noticed.  Mr.  Jameson  states: — "In  the  larger  divi- 
sions of  the  army  the  disease  always  began  with  one  or  two 
nnconnected  cases,  slowly  and  gradually  creeping  on  to  inve- 
teracy.*' »  »  »  "  To  the  same  account''  (infection  created 
by  large  bodies  of  people)  **  may  be  placed  the  progressive 
extension  of  the  disorder  from  one  part  of  an  infected  place 
to  another,  as  in  the  centre  and  Hansi  divisions,  and  more 
particularly  the  Rajapootana  force,  in  which  the  virus  seemed 
to  be  regularly  propagated  from  corps  to  corps  f."  Mr.  Cor-* 
mick  relates,  that  in  Tabreez,  **  the  disease  first  began  in 
that  part  of  the  city  which  is  most  low,  filthy,  and  crowded 
with  poor  inhabitants ;  and  advanced  from  quarter  to  quarter 
of  it,  finishing  its  ravages  in  one  before  it  commenced  them 
in  another."  And  Dr.  Scott  mentions  the  various  and  par- 
tially detached  suburbs  of  Madras  being  affected  in  the  very 
same  manner. 

It  is  abundantly  evident,  that  the  latent  period  of  this  dis- 
ease is  very  short.  In  numerous  instances  we  find  it  appear- 
ing in  a  previously  healthy  body  of  people  two  or  three  days 

♦  Report,  p.  49.  t  P- 137—144. 
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after  the  arrival  of  infected   persons  among  them^   or  the 
healthy  body   reaching  an  infected  place.     And  from  that 
time  is  to  be  deducted   the  accidental  and  inappreciable 
period  elapsing  between  such  arrivals  and  the  reception  of 
contagion  by  susceptible  persons.     Many  instances  also  occur 
of  the  disease  appearing  within  the  day  that  the  danger  of 
infection   is   Grst  incurred;    and    they   are    probably  those 
where  the  virus  was  abundant,  as  in  two  instances  on  record, 
where  corps  encamped  on  ground  just  left  by  other  corps, 
with  some  of  their  dead  bodies  still  unburied  on  it    A  wing 
of  the  41st  regiment  landed  at  Madras,  when  there  was  no 
remarkable  prevalence  of  the  disease  at  the  place ;  they  were 
attacked  three  days  afterwards :  but  the  other  division,  land* 
ing  eleven  days  after  them,  and  consequently  when  the  dis- 
order was  extensively  prevailing  in   their  corps,   began  to 
suffer  from  it  on  the  very  morning  of  their  landing*.     6ir- 
dlestone  states,  that  more  than  fifty  of  the  **  fresh  men"  were 
killed  by  the  disease  in  1762,  within  three  days  after  their 
landing  at  Madras. 

There  is,  however,  considerable  proof,  that  on  some  occa- 
sions the  contagion  has  remained  in  a  latent  state  for  a  much 
longer  period.     Mr.  Scot  states,  that  a  vessel  sailing  from 
an  Indian  port  reached  the  equator  before  she  was  attacked 
by  the  disease,  when  it  broke  out  with  great  violence,  but 
ceased  in  two  days.     He  does  not  mention  the  port  from 
which  she  sailed,  but  it  is  not  probable  that  she  made  the 
voyage  to  the  line  in  less  than  a  fortnight.     We  have  also  an 
account  of  a  vessel  (the  Golconda)  arriving  from  the  Core- 
mandel  coast  at  the  Cape  of  Good  Hope,  in  1819,  with  the 
cholera  on  board,  with  which  she  had  been  attacked  on  her 
voyage.     It  is  probable  that  she  was  far  advanced  on  the 
voyage  when  it  appeared,  for  in  so  small  and  condensed  a 
body  as  a  ship's  crew,  it  very  soon  runs  through  all  the  sus-* 
ceptible  persons. 

*  Report,  p.  23. 
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Id  these  and  similar  iastances,  the  virus  may  have  re- 
mained latent  in  the  frame  uatil  it  was  excited  into  action 
by  a  change  in  the  atmosphere  favourable  to  its  development, 
or  it  may  have  larked  in  fomites.  It  is  exceedingly  probable 
that  it  has  been  preserved  in  the  latter  mode  for  the  much 
longer  periods  when  it  haa  been  observed  to  remain  in  a 
dormant  state,  as  in  the  winters  (^  1821  and  1632,  in  Persia 
and  Tarkey,  where  it  was  observed  by  Or.  Rehman  to  cease 
at  several  places  at  the  setting  in  of  the  cold,  and  to  reap> 
pear  At  and  about  the  same  places  on  the  return  of  summer; 
and  in  the  distnct  of  Orenboi^,  where  it  was  found  to  appear 
at  a  place  five  weeks  after  it  had  disappeared  from  all  the 
surrounding  country*.  That  it  should  remain  for  these  long 
periods  latent  in  the  system  is  lughly  improbable.  Indeed  it 
is  not  nnlikely,  that  it  is  by  means  of  fomites  that  the  disease 
is  in  a  great  measure  propagated  over  a  country.  Daring 
the  existence  of  so  acute  a  disorder,  the  patient  is  in  no  con- 
dition of  conveying  it  from  place  to  place ;  and  if  his  power 
of  communicating  it  is  confined  to  the  actual  period  of  its 
existence  in  his  frame,  which  we  must  suppose,  it  must  be 
very  short;  for  the  attack  is  very  sudden,  and 

"  Cit6  venit  more,  aut  l»ta  victoria." 

restored  health,  or  the  grave,  quickly  put  a  stop  to  the  fatal 
faculty  of  propagating  the  disease. 

On  these '  and  other  grounds  we  should  expect  to  find  the 
disorder  more  contagious  in  the  colder  countries  than  it  has 
been  in  India.  In  that  country,  it  b  the  custom  to  live  al- 
most entirely  in  the  open  air ;  the  natives  almost  all  sleep  in 
it,  as  do  many  Earopeans ;  and  oor  lai^  and  namerons  doors 
and  windows  are  kept  open  night  and  day,  generally  with  a 
highly  evaporating  wind  blowing  through  them.  No  circum- 
stances can  be  imagined  more  likely  to  dissipate  contagion 
ot  infection :  but  how  different  is  the  case  in  £urope.    What- 

•  Ediaburgb  Medical  and  Physical  Journal,  No.  108. 
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ever  may  be  the  reason  of  the  disease  remaining  so  long 
dormant,  that  fact  greatly  weakens  our  hope  of  quarantine 
measures  being  effectual  in  keeping  it  from  our  hearths.  In- 
fection by  the  person,  indeed,  they  are  likely  entirely  to  pre- 
vent, but  there  is  reason  to  apprehend  that  the  other  mode 
of  conveyance  may  set  them  at  defiance.  On  these  points, 
however,  we  are  almost  in  utter  ignorance.  We  have  no 
proof  that  the  disease  can  be  at  all  conveyed  by  fomites. 
The  virus  of  cholera  seems  to  differ  from  that  of  the  plague 
inasmuch  as  it  is  capable  of  being  conveyed  by  the  atmo- 
sphere; it  is  therefore  probably  of  a  more  volatile  nature, 
and  hence  may  further  differ  from  it  in  being  incapable  of 
becoming  fixed  in  fomites. 


SECT.  11. 


OF  THE  INFLUENCE  OF  THE  SEASONS  AND  EVIDENT 
STATES  OF  THE  ATMOSPHERE,  IN  PRODUCING  OR  FA- 
VOURING THE  PREVALENCE  OF  THE  DISEASE. 

Proposition  IV.     Great  irregularity  and  iotemperatare  of 

the  seasons  has  preceded  and  attended  the  rise  and  first 

spread  of  the  epidemic  over  India. 
y.    The  disease  has  prevailed  in  India  chiefly  during  that 

half  of  the  year  when  the  sun  was  on  the  same  side  of 

the  equator. 

VI.  A  high  atmospheric  temperature  is  a  great  cause  of 
the  disease. 

VII.  A  condition  of  the  atmosphere  indicated  by  the  for- 
mation of  thick  clouds,  heavy  rain,  and  storms  (particu- 
larly thunder-storms),  or  the  immediate  approach  of  these 
phenomena,  is  a  great  cause  of  the  disease. 

We  have  been  told  that  the  diflerent  seasons  of  the  year 
and  the  various  states  of  the  weather  have  no  influence  on 
this  epidemic ;  and  that  equally  sweeping  and  groundless  as- 
sertion has  been  repeated  in  India,  and  echoed  in  Europe, 
tMque  ad  natueam.  Even  our  most  distinguished  writers  in 
this  country  appear  to  have  received  these  statements  without 
question,  however  contrary  to  all  former  experience  in  other 
epidemics.  Sir  6.  Blane  has  inferred  from  these  accounts, 
that  "  it  prevailed  to  a  degree  equally  violent  at  all  seasons 
of  the  year:  in  regard  to  temperature  from  40''  or  50*  of 


ATMOSPHERIC   CAUSES   OF   THE    DISEASE.         349 

Fahrenheit  to  90^  or  l(Hf ;  in  regard  to  moisture,  daring  the 
continuance  of  almost  incessant  rain  for  months,  to  that  dry 
state  of  the  atmosphere  which  scarcely  leaves  a  vestige  of 
vegetation  on  the  surface  of  the  earth ;  and  Dr.  Good  adds, 
"  during  all  the  changes  of  the  moon,  and  in  all  states  of  at- 
mospherical electricity."  Mr.  Scot  too,  who  has  performed 
his  task  of  drawing  Up  the  Madras  Report  with  a  zeal  and 
ability  which  entitle  him  to  our  highest  respect — influenced,  as 
it  appears  to  me,  too  much  by  this  prevailing  opinion,  which 
indolently  shuts  the  door  to  all  inquiry — infers,  that  **  cholera 
has  appeared  and  is  equally  virulent  during  all  states  of  the 
atmosphere,  amidst  all  diversities  of  the  surface  of  the  coun- 
try, and  under  every  variety  of  the  circumstances  of  the  peo- 
ple." Again :  **  The  appearances  of  the  epidemic  at  stations 
and  in  corps  during  cool  and  during  hot  weather  are  very 
nearly  equal  in  point  of  number,  but  they  have  been  doubly 
more  frequent  in  dry  than  in  wet  weather."  We  shall  see 
how  all  these  general  inferences  agree  with  the  facts  on 
record,  for  a  great  number  of  which  we  are  indebted  to 
Mr.  Scot  himself.  Even  Mr.  Jameson,  though  the  continual 
tendency  of  the  immense  mass  of  facts  which  he  brings  for- 
ward is  to  show  the  connection  of  the  disease  with  disturbed 
states  of  the  weather,  and  a  high  atmospherical  temperature, 
would  throw  us  back  into  our  original  state  of  painful  igno- 
rance regarding  it,  by  similar  antithetical  statements : — "  Has 
it  not  in  Bengal  again  and  again  risen  and  fallen  and  reap- 
peared during  all  periods  of  the  year,  and  under  every  pos- 
sible variety  of  heat,  cold,  dryness,  and  moisture  ?  In  Upper 
India  again,  did  it  not,  in  Benares,  Bundlecund,  Oude,  and 
the  southern  divisions  of  the  Dooab,  rage  virulently  during  the 
dry  months  of  the  hot  weather,  whilst  it  appeared  not  in 
Delhi,  nor  in  Meerut,  nor  in  Jeypore,  until  the  rains  had  set 
in,  and  the  air  was  loaded  with  moisture  ?  So,  of  the  five 
camps  visited  by  it,  the  centre  division  was  attacked  in  the 
cold  season,  the  Nagpour  and  Saugor  divisions  in  the  height 
of  the  hot  winds,  and  the  Rajapootana  and  Kurnaul  divisions 
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whilst  it  poured  down  rain*."    There  is  doabtless  much  trath 
in  these  and  the  preceding  general  observations  and  infer- 

*  Of  these  five  camps,  the  only  instance  that  makes  against  the  in- 
ferences here  supported,  is  that  of  the  centre  division.    It  is  the  ano- 
maly which  I  have  already  noticed  at  p.  300  of  the  oii^nal  work,  and 
certainly  shows  Ae  disease  to  have  existed  to  a  tremendous  extent  at 
a  most  nnnsnal  season  of  the  year,  in  a  cool,  clear,  and  undisturbed 
state  of  the  atmosphere,  excepting  partial  thick  fogs  in  the  mornings. 
It  was  however  attended  by  other  circumstances,  which  mark  it  out  as 
a  particular  case.    It  was  an  almost  isolated  attack,  for  the  disease  did 
not  exist,  at  least  to  any  extent,  in  the  surrounding  countries,  so  that 
none  could  tell  from  whence  it  came  or  whither  it  went.    Nor  did  it 
subsequently  spread  in  the  neighbourhood,  though  five  thousand  per- 
sons deserted  and  dispersed  themselves  over  the  country.    The  inter- 
course between  Allahabad  and  the  camp  was  very  great,  yet  the  dis- 
ease reached  not  the  former  place  till  four  months  after  (see  Mr.  Spils- 
bury's  paper  in  Trans,  of  the  Med.  and  Pbys.  Society  of  Calcutta,  Au- 
gust 1829).    Even  some  corps  of  the  division  stationed  at  a  little  dis- 
tance escaped,  though  an  infected  party  arrived  among  them  from  the 
main  body.    It  was  therefore  at  this  time  incapable  of  spreading  be- 
yond the  camp  by  contagion.    It  is  probable  that  the  attack  was  owing 
chiefly  to  local  malaria,  combining  with  a  high  state  of  predbposition 
from  the  fatigue  the  army  had  previously  undeigone.     Mr.  Jameson 
states — '*  In  the  three  grounds  of  encampment  in  which  the  disease 
prevailed  most,  the  soil  was  low  and  moist,  and  the  water  foul,  stag- 
nant, and  of  brackish  quality,  and  everywhere  not  more  than  two  or 
three  feet  from  the  surface  of  the  earth,  and  the  vicinity  abounded  in 
animal  and  vegetable  putrified  matter;  whereas  at  Erich,  where  the 
army  regained  ita  health,  the  situation  was  high  and  salubrious,  and 
the  water  clear  and  pure  from  a  running  stream"  (p.  1 16).    It  will  sub- 
sequently be  shown  how  very  marked  has  been  the  influence  of  mala- 
rious situations  io  producing  the  dbease.    Bishop  Heber  states,  that  the 
**  Essence  of  Chvl,''  or  visible  malaria  (as  it  is  deemed)  at  the  foot  of 
the  Himalaya  mountains,  has  the  appearance  of  a  thick,  whitish  mist 
near  the  ground.    The  fogs  which  are  mentioned  as  attending  that  at« 
tack  may  have  been  of  that  description.    Another  of  the  camps  was 
that  of  Nagpour,  which  was  attacked  during  excessive  heat,  imme- 
diately before  the  setting  in  of  the  rains,  as  I  have  already  noticed. 
Another  was  the  Saugor  (left)  division,  and  Mr.  Jameson  informs  us, 
at  p.*  161,  that  the  prevalence  of  the  disease  was  there  attended  by 
daily  storms  of  thunder  and  rain.    And,  with  regard  to  the  other  more 
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ences,  but  they  are  carried  infinitely  too  far.     I  will  not 
now  assert  that  atmospheric  influence  is  always  necessary  to 
the  production  of  the  disease ;  contagion  acting  upon  a  high 
degree  of  predisposition  from  other  causes  is  probably  suffix 
cient  to  produce  it,  independent  of  that  influence ;  but  we 
shall  see  as  we  proceed  how  rarely  that  has  happened,  and 
that  (he  diflbrent  states  of  the  atmosphere  actually  have  an 
immense  influence  in   producing  or  removing  the  disease. 
Indeed,  so  clear  and  evident  are  the  facts  connected  with  this 
part  of  the  subject,  that  it  is  to  me  a  matter  of  surprise  that 
the  public  should  to  this  day  be  either  ignorant  or  incredulous 
of  them — that  in  this  fifteenth  year  of  the  epidemic,  all  the  in- 
quiries that  have  been  made  into  its  etiology  should  still  have 
ended  in  nil  nisi  dbdbcus. 

A  high  atmospheric  temperature  is  well  known  to  be  a  prin- 
cipal cause  of  the  sporadic  cholera  of  Europe,  and  Sydenham 
has  observed  a  connection  between  its  prevalence  and  heavy 
falk  of  rain.    That  disease  appears  to  diflbr  from  the  epi- 
demic only  in  degree  (unless  it  be  in  the  absence  of  a  conta- 
gions quality) ;  but  the  sporadic  cholera  of  India  is  still  more 
closely  allied  to  it,  for  in  the  symptoms  no  distincticfti  can  be 
drawn  between  them ;  it  is  therefore  of  importance  to  this 
inquiry  to  ascertain  at  what  seasons  of  the  year  and  under 
what  circumstances  that  endemic  form  of  the  dborder  is  found 
to  prevail*     It  is  rarely  met  with,  except  in  certain  tracts  of 
country,  as  the  lower  provinces  of  Bengal,  Chittagong,  the 
east  coast  of  Ceylon,  the  province  of  Travancore,  and  (ac- 
cording to  Sir  J.  Malcolm)  certain  woody  and  highly  mala- 

general  notices  in  the  same  paragraph,  of  the  prevalence  of  the  disease 
iu  dry  and  hot  weather  in  the  Dooab,  Oude,  &c.,  various  statements 
incidentally  occur,  showing  that  in  these  tracts  the  disease  was  attended 
by  equally  remarkable  atmospheric  disturbances,  as  well  as  by  great 
heat :  thus  it  is  stated  at  p.  93,  that  "  the  inhabitants  of  Agra  and  Fut- 
tigur,  were  suddenly  and  largely  affected  (that  is,  within  a  few  hours) 
in  such  manner,  that  the  attacks  were  clearly  refcrrible  to  correspond- 
ing sudden  changes  in  the  sensible  properties  of  the  atmosphere." 
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rioQS  parts  of  Malwa.  Mr.  Jameson  stales,  that  *^  it  has  pre- 
vailed more  or  less  endemically  during  the  hot  and  rainy  sea* 
sons  of  every  successive  year  in  the  lower  provinces  of 
Hindostan.  It  rarely  appeared  in  the  dry  and  equable  months 
of  the  cold  and  hot  weather ;  and  although  cases  were  now 
and  then  met  with  during  every  part  of  the  rains,  it  always 
showed  itself  in  the  greatest  vigour  towards  the  autumnal  equi- 
nox, when  the  declination  of  the  sun  was  still  inconsiderable, 
when  the  air  was  surcharged  with  moisture,  and  when  the 
alternations  of  atmospherical  temperature  were  sudden  and 
frequent.  As  the  cold  season  came  round,  and  brought  a 
clear  atmosphere,  and  cool,  dry,  and  steady  weather,  the  dis- 
ease became  of  less  frequent  occurrence,  and  at  length  alto- 
gether withdrew  **.  He  farther  states:  ''If  we  were  to  look 
for  an  epitome  of  all  that  composes  the  exciting  causes  of 
cholera,  we  need  only  refer  to  the  appearances  presented  by  the 
Chittagong  district  during  the  hot  season  of  every  year."  He 
describes  it  as  a  jungly  country,  interspersed  with  flats  of  rice- 
ground,  which  dry  up  in  the  hot  season.  From  the  month 
of  March  the  atmosphere  becomes  moist  and  cloudy,  with 
great  heats  and  occasional  falls  of  rain,  and  great  vicissitudes 
of  temperature.  *****  «•  This  dii^ease  is  therefore  en- 
demical  in  the  district  during  the  hot  weather  of  each  year, 
and  does  not  subside  until  the  air  is  cooled,  and  the  atmo- 
spherical temperature  becomes  more  even  after  the  full  settinf^ 
in  of  the  regular  rains  f." . 

Sporadic  cholera  is  rare  at  Madras ;  but  Dr.  Scott  states, 
"  I  have  in  repeated  instances  seen  natives  attacked  suddenly 
when  the  weather  was  moist,  and  the  temperature  variable, 
with  watery  purging  and  cramps ;  and  I  am  informed  it  is 
not  uncommon  to  meet  with  similar  cases  after  a  heavy  fail 
of  rain  in  the  hot  season,  or  during  the  periodical  rain,  at- 
tended with  sudden  depression  of  strength,  and  other  symp- 
toms bearing  some  affinity  with  those  of  cholera  spasmodica." 

*  Report,  p.  1.  t  Ibid.  p.  155. 
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Mr.  Craw  states,  in  the  Bombay  reports,  that  he  had  met  with 
numerous  cases  of  sporadic  cholera  near  Bombay,  in  the  rains 
of  1817.  Bontius  states  the  principal  causes  of  this  disease 
at  Batavia  almost  in  two  words — **  a  hot  and  moist  disposition 
of  the  air."  The  staff-surgeon  of  Travancore  reports,  that  a 
disease  perfectly  similar  to  the  epidemic  prevailed  endemically 
in  that  district ;  that  it  bore  the  name  of  veshoo-ugeeha^  or 
poisonous  air;  and  that  a  very  dangerous  modification  of  it 
was  termed  the '' red-eye  sickness"*— doubtless  those  protracted 
cases  in  which  inflammation  of  the  brain  so  commonly  occurs. 
He  states  that  it  had  prevailed  severely  in  May,  1817,  having 
destroyed  a  hundred  persons  in  the  capital.  That  month  is 
the  hottest  in  the  year. 

I  have  already  noticed  various  instances  of  former  partial 
prevalences  of  epidemic  cholera  in  India,  with  their  attendant 
atmospherical  phenomena.  Two  others  occur  in  Mr.  Jame- 
son's work.  The  first  was  in  a  body  of  five  thousand  troops 
at  Granjam,  in  1781.  **  It  assailed  them  with  almost  incon- 
ceivable fury  at  that  place,  on  the  22d  of  March.  Men  in 
perfect  health  dropt  down  by  dozens ;  and  even  those  less  se- 
verely affected  were  generally  dead,  or  past  recovery,  in  less 
than  an  hour.  Besides  those  who  died,  above  five  hundred 
were  admitted  into  hospital  that  day.  On  the  two  following 
days  the  disease  continued  unabated,  and  more  than  one  half 
of  the  army  was  then  ill."  It  was  at  first  attributed  to  poison, 
but  it  was  soon  discovered  that  the  disease  existed  in  the 
villages  on  their  route,  prior  to  their  reaching  Ganjam.  There 
is  no  precise  information  of  the  state  of  the  weather  at  the 
time,  but  it  is  stated  that  "  they  had  been  marching  almost 
incessantly  for  six  days  through  sand  and  salt  water ;  a  vio- 
lent wind  blew  day  and  night  along  the  whole  shore,  and  at 
night  it  was  accompanied  with  such  a  penetrating  moisture  as 
to  wet  through  the  thickest  woollen  cloths."  It  is  proved  by 
a  letter  of  the  Indian  government,  that  the  disease  spread  from 
thence  to  Calcutta— a  course  directly  opposite  to  that  of  the 
epidemic  of  1817— and  after  committing  great  ravages  among 
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Ife  aatives  tbete  for  a  fartfligiit,  pwsoed  its  route  to  the 
■otthwHrd.  The  otker  inslaiiee  oecon  in  anotber  large  force 
■WHPnyag  tknwgh  the  SMie  distiiet  in  the  eodof  March,  1790, 
&e  ^etf  same  tniae  of  the  year.  **  The  weather  was  exces- 
shrely  hot.  the  thnaometer  rising  to  124^;  the  nights  were 
doae  aad  sahry  in  the  early  part,  and  damp  and  chill  towards 
aoninfr*  1^  atOMisphere  was  daring  the  day  overshadowed 
with  thick  white  clouds,  and  loaded  with  yapours.  The  dis- 
ease did  not  hecone  general  till  the  15th  of  April,  when  its 
aetiTity  was  hrighteaed  hy  a  heavy  sqnall  of  wind  and  rain, 
nAkh  overtook  the  detachment  at  Manikpatam,  on  the  north 
ttde  of  the  Chilka  lake.  From  this  time  till  the  middle  of 
Jane,  when  the  weather  had  become  more  moderate  from 
fireqnent  falb  of  rain,  the  disease  proved  very  fatal  *.^ 

In  the  Madras  Reports  (p.  234),  is  rdated  a  carious  in- 
stance of  the  disease  having  i»evailed  to  a  great  extent  in  a 
corps  on  its  march  soothward  firom  Janlna  in  1814;  ninety- 
nine  cases  of  it  having  occurred  in  sepoys  alone,  in  a  fortnight, 
of  which  fourteen  were  fiitaL  A  very  remarkable,  and,  in  the 
present  state  of  our  information  on  the  subject,  inexplicable 
circumstance,  is,  that  the  disease  was  entirely  confined  to  the 
corps,  the  places  on  their  route  being  and  remiuning  entirely 
firee  from  it;  and  even  another  corps  of  native  infantry,  march- 
ing in  company  with  them,  enjoying  the  same  immunity. 
No  circumstances  of  food,  drink,  or  situation,  peculiar  to  the 
sufiering  corps,  in  the  smallest  degree  likely  to  produce  the 
effect,  could  be  detected. — Had  it  recently  come  from  a  mal- 
aria station,  or  been  sufforing  severely  from  fever,  whilst  the 
other  had  not?  In  that  case,  the  peculiar  prevalence  of  the 
disease  in  it  would  have  been  in  perfect  accordance  with  facts 
observed  since  the  great  appearance  of  this  epidemic.  It  is 
further  remarkable,  that  the  particular  prevalence  of  cholera 
is  noticed  as  occurring  in  another  corps  at  Jaulna  (the  34th) 
at  the  very  same  time,  that  is,  after  being  left  there  by  these 

*  Ben^l  Reports,  p.  xxii,  preface. 
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two  corps.  The  states  of  the  weather  attending  the  march  of 
these  two  corps  are  described  at  some  length.  For  some 
time  before  the  epidemic  appeared,  the  thermometer  had  been 
rising  in  the  best  tents  to  106^.  On  the  7th  of  June,  the 
temperature  was  greatly  reduced  by  heavy  rain,  but  soon  re- 
turned to  its  former  intensity.  On  the  13th,  it  was  again  re- 
duced by  rains  to  85^,  and  on  the  following  day  the  epidemic 
appeared.  No  farther  mention  is  made  of  the  weather  during 
the  fortnight  the  disease  prevailed,  but  in  the  beginning  of 
July,  it  is  stated  that  it  was  with  great  difficulty  they  were 
able  to  proceed,  from  the  swollen  state  of  the  rivers  and  flooded 
roads.  These  were  the  commencement  of  the  great  Rains. 
But  notwithstanding  these  circumstances,  the  cholera  disap- 
pears, and  is  succeeded  by  a  very  prevalent  diarrhoea  or  dy- 
sentery, equally  affecting  hoik  corps. 

Thus  it  appears  that  the  occurrences  of  this  disease  in 
India,  whether  in  its  sporadic  or  epidemic  form,  prior  to  1817, 
as  well  as  of  the  cholera  of  Europe,  have  been  in  the  most 
marked  manner  attended  by  the  conditions  of  the  atmosphere 
described  at  the  head  of  this  section.  Let  us  now  see  what 
farther  evidence  there  is  of  atmospheric  influence  producing 
or  favouring  the  prevalence  of  the  great  epidemic.  I  fear 
the  reader  will  be  wearied  by  the  continual  repetition  of  the 
same  facts;  but  as  they  are  not  known  or  not  appreciated  by 
the  public,  I  must  be  excused  for  dwelling  upon  them  at 
some  length. 

It  appears  from  Mr.  Jameson's  very  clear  accounts  of  the 
states  of  the  seasons  preceding  and  attending  the  rise  of  the 
epidemic,  that  the  year  1816  was  exceedingly  remarkable  for 
its  deviations  from  the  ordinary  regularity  of  their  course.  A 
great  drought  with  excessive  heat  prevailed  till  the  setting  in 
of  the  rains  in  June.  An  earthquake  occurred  in  Bengal  in 
April,  and  another  in  July.  A  second  great  drought  took 
place  in  the  middle  of  the  rainy  season,  which  was  followed 
in  September  by  a  deluge  of  rain,  occasioning  **  such  an  in- 
midation  as  was  not  in  the  memory  of  the  oldest  inhabitants." 
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These  circamstances,  however,  resulted  not  this  year  in  the 
production  of  cholera,  but  of  a  bilious  remittent  fever,  which 
raged  generally  through  Bengal,  but  particularly  the  upper 
provinces.  At  Cawnpore  it  was  attended  with  a  mortality 
said  to  be  then  unprecedented  in  the  annals  of  the  country. 
A  similar  epidemic  prevaQed  at  the  same  time  in  Kutch, 
Sinde,  and  other  countries  about  the  Indus.  "  In  February, 
1817,  the  singular  deviations  from  the  ordinary  course  of  the 
seasons  which  marked  that  year  began,  for  that  month  had 
more  the  appearance  of  an  autumnal  than  a  cold  weather 
month.  It  rained  heavily  every  third  or  fourth  day.**  March 
was  remarkable  for  thunder-storms,  very  heavy  rains,  cloudy 
alternating  with  clear  weather,  and  southerly  winds.  **  The 
same  kind  of  weather  prevailed  during  the  whole  season,  over 
that  side  of  India,  and  from  Loodianah  to  the  Presidency, 
fliere  was  scarcely  a  district  or  village  in  which  the  prospects 
of  the  harvest  were  not  blasted  by  the  heavy  falls  of  rain,  and 
long-continued  humidity  of  the  atmosphere***  The  two  next 
months  were  not  very  different  from  those  of  ordinary  years, 
the  weather  being  very  hot,  and  broken  by  occasional  storms 
and  falls  of  rain.  The  rainy  season  set  in  twenty  days  earlier 
than  usual,  and  proved  to  be  one  of  uncommon  violence. 
"  In  June  and  July  there  was  hardly  a  dry  day,  and  before 
the  end  of  the  latter  month  the  river  was  quite  full,  and  the 
country  nearly  under  water.  In  the  districts  of  Jessore,  Back- 
erguoge,  Nuddea,  and  every  portion  of  the  Grangetio  Delta, 
there  had  been  a  long  protraction  of  very  heavy  rain ;  and 
nearly  the  whole  country,  especially  in  the  lower  division  of 
the  province,  was  one  sheet  of  water  before  the  middle  of 
August  In  Nuddea  the  whole  year  had  been  rainy  and 
damp,  and  in  every  week  of  April  and  May  there  was  a  suc« 
cession  of  thunder-storms.  It  was  calculated  on  the  whole, 
that  one  hundred  and  twenty  inches  of  rain  fell.'*  Another 
extraordinary  circumstance  was  the  great  partiality  of  those 
rains,  for  whilst  the  Delta  was  thus  drowned,  the  neighbouring 
district  of  Dacca  remained  free  from  rain  from  the  10th  of 
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Jnly  to  the  end  of  September,  and  Sylhet  had  not  had  a 
shower  for  five  or  six  weeks  before  the  5th  of  October,  when 
it  was  inundated  in  its  tarn. 

It  was  about  the  end  of  May  or  beginning  of  June  that  the 
epidemic  was  first  observed  to  arise  ;  that  is,  just  at  the  com- 
mencement of  this  extraordinary  rainy  season ;  and  it  was  in 
that  very  district  of  Nuddea,  so  particularized,  that  attention 
was  first  excited  to  it,  for  its  usual  endemic  prevalence  was 
then  found  to  be  increased  to  an  extraordinary  degree.  It 
is  however  shown  that  this  was  far  from  being  its  sole  local 
source.  Such  and  so  striking  being  the  circumstances  attend- 
ing the  rise  of  the  malady,  and  its  first  and  principal  ravages  all 
over  Lower  Bengal,  we  may  fairly  infer  that  it  was  owing  to  this 
exaltation  of  the  common  causes  of  the  endemic  or  sporadic 
disease  that  it  took  on  the  epidemic  and  contagions  form,  and 
thus  became  capable  of  difiusing  itself  far  and  wide  over  the 
«arth. 

It  next  becomes  an  interesting  object  of  inquiry,  whether 
the  virulent  disease  thus  produced  was  capable  of  extending 
to  other  countries  in  natural  and  ordinary  states  of  the  atmo- 
sphere, or  whether  it  required  a  departure  firom  them,  similar 
to  that  which  produced  it,  to  assist  its  progpress.  As  far  as 
our  experience  or  information  in  India  extends— which  in- 
deed are  but  of  one  year— -the  epidemic  has  been  accompanied 
in  its  progress  through  countries  where  it  was  before  almost  un- 
known, by  circumstances  somewhat  similar  to  those  which  at- 
tended its  birth ;  and  it  is  in  the  highest  degree  probable,  that 
but  for  these  favouring  circumstances  it  never  could  have  ex- 
tended itself  over  India  as  it  has  done ;  for  it  has  often  before 
prevailed  as  an  epidemic  in  various  parts  of  that  immense 
country,  but  never  generally,  at  least  as  far  back  as  history 
affords  any  accounts. 

In  the  year  1817  the  epidemic  did  not  extend  far  beyond 
the  lower  provinces  of  Bengal.  In  the  following  year  there 
were  again  in  that  country  marked  irregularities  of  the  seasons 
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and  excess  of  rain  *.  This  state  of  things  therefore  is  co-existent 
with  the  march  of  the  epidemic  from  the  great  bifurcations  of 
the  Ganges  northward  into  the  upper  provinces,  and  south* 
ward  through  Central  India,  and  its  other  invasion  of 
the  Peninsula  from  the  neighbourhood  of  Calcutta.  I  have 
already  shown,  that  at  Madras  and  Bombay  the  quantities  of 
rain  which  fell  in  1818,  when  the  epidemic  overspread  these 
establishments,  greatly  exceeded  the  usual  averages.  At  the 
former  capital,  the  fall  of  rain  was  also  in  part  at  a  most  on- 
usual  time  of  the  year.  Mr.  Annesley  states,  in  his  work  on 
cholera :  **  1818  was  similar  to  the  preceding  year.  There 
were  excessively  heavy  falls  of  rain  at  Madras,  from  July  to 
January,  a  great  deal  of  thunder  and  lightning,  and  a  severe 
hurricane  in  October''  (when  the  epidemic  was  prevailing 
there). 

The  degree  of  the  dependence  of  the  epidemic  on  atmo- 
spheric influence  in  its  first  spread  over  a  country  is  however 
quite  undetermined.  Its  progress  from  one  extremity  to  the 
other  of  the  Peninsula  in  nine  months,  at  a  pretty  uniform 
rate  of  course,  would  lead  us  to  suppose  that  it  was  not  great; 
but  let  it  be  remembered,  that  it  was  favoured  in  that  course 
by  the  great  heats  and  disturbed  weather  preceding  the  south- 
west monsoon,  by  that  monsoon  itself,  and  on  its  reaching  the 
southern  parts,  by  the  north-east  monsoon,  which  attended  the 
rest  of  its  progress ;  and  (as  just  shown)  that  these  seasons 
were  unusual.  It  appears  further,  that  a  deviation  from  the 
ordinary  seasons  has  taken  place  on  the  southern  part  of  the 
Malabar  coast,  which  may  account  for  the  disease  partly  pre- 
vailing in  this  tract  of  country  in  November  and  December, 
when  there  is  usually  nothing  but  cool  clear  weather.  I  have 
already  shown,  that  in  the  end  of  October  the  G9th  regiment 
experienced  excessive  rains  together  with  the  epidemic  in  that 
tract,  and  that  the  same  thing  was  observed  in  November  at 
Manantoddy,  in  the  Western  Ghauts,  which,  like  the  Andes, 

•  Report,  p.  63. 
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run  down  that  side  of  the  Peninsula.  When  the  disease 
reached  the  coast  at  Cannanore  and  Tellicherry,  in  the  end  of 
November,  the  staff- surgeon  there  reports — ''A  much  greater 
quantity  of  rain  than  usual  had  fallen  in  the  last  monsoon ;  and 
the  weather  at  Cannanore  during  October  and  the  greater 
part  of  November  was  sultry  and  calm,  but  the  land  wind 
began  to  blow  with  some  force  towards  the  end  of  the  latter 
month,  and  the  atmosphere  became  loaded  with  clouds  for  a 
few  days,  from  which  we  had  a  little  rain.  About  this  time 
too  it  reappears  at  Mangalore,  eighty  miles  to  the  north,  which 
it  first  reached  about  two  months  before. 

One  of  the  strongest  proofs  which  I  have  met  with  of  the 
influence  of  the  seasons  or  atmospheric  states  on  the  disease, 
is  a  general  suspension  of  its  prevalence  and  arrestation  of  its 
course,  which  took  place  in  the  cold  and  dry  months  of  1817 
and  1818.  This  important  fact  has  not  been  hitherto  noticed 
by  other  writers ;  indeed,  so  little  have  these  circumstances 
been  inquired  into,  that  M*  Keraudren  draws  an  argument 
against  the  influence  of  temperature  and  other  atmospheric 
conditions  on  the  epidemic,  from  its  supposed  prevalence 
through  those  very  months :  —  **  moreover,  the  disease  has  ex« 
perienced  no  interruption  to  its  continuance  from  changes  of 
the  seasons,  having  raged  during  the  winter  months  of  1817, 
1818!" 

It  has  already  been  seen,  that  in  the  autumn  of  1817  the 
disease  had  progressed  in  all  directions  from  the  Delta  of  the 
Ganges,  and  in  particular  had  made  a  longer,  but  very  irregu- 
.  lar  course  westward,  on  the  south  bank  of  that  river.  In 
tracing  its  progress  in  this  direction,  Mr.  Jameson,  after  men- 
tioning a  very  great  number  of  its  general  attacks  occurring 
in  August  and  September,  and  a  few  in  October,  seems  to 
find  its  traces  becoming  very  indistinct.  The  following  is  his 
notice  of  its  spread  in  November :  "  although  the  epidemic 
would  seem  to  have  beset  Mirzapore,  and  to  have  slightly  ap- 
peared at  Oonchara,  and  at  Mongawa,  near  the  northern  ex- 
tremity of  Rewa,  about  the  middle  of  November,  it  did  d 
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shctttft  set  3r  c^  oi'  the  int  wedc  of  that  month 
X  sfuiHiM  Che  cmzzr  ciiiaoti  of  the  grand  army,  then 


of  the  Marquis   of 
«f  the  Ssde  ie  Bmidlecond.''    After 
«r  Ant  dredUU  attack  (which  we 
iX  he  ooDtinues  his  narra- 
fa«t  it  is  not  ontil  March 
dhe  riiiMi  «f  its  progress.  In  fact,  it  is 
<«aofit£  »c  is  &&  aic  csfit  ia  the  epidemical  form  in  the 
wi^iur  wr^iiwfiaic  dMttar  dang  the  iaterfeiiing  period*   In 
:te  t«ir;^  wt  4f  Ibrcii  w«  Aid  k  le-appearii^  in  the  Tery 
iHf^iiM«c*Ai«i  vMK  Sc  hat  been  luA  so  long  bdbie,  that  is,  on 
KK«a  m  fiottftMnBl.    ThcBce  lb.  Jameson  traces  it 
9;^  B»iBt  Ml  the  CsBe,  whkh  it  teaches  in  March; 
:»  ilir  Mil  ^^  tti^  iMtt:^  we  fiiri  it  appeariitt^  at  Allahabad, 
0^^  suuK  tather  eKt^«    And  finom  the  latter  two  places, 
:3M«ir  Cinwt^  k  pnoaes  its  icgniar  nHntemipted  progres- 
.  4$  c^piUSiNl  tiwi^  the  nppM-  piofintes  of  Bengal,  and 
^^fxaa  ^MJi  w«agtm  fmtecf  the  pen inwila,     In  the  other 
;ieMiMt  imT;^  ^»i^  pneteictc^  <k]«^  the  great  rentes  from 
di«.niL:u  %^  M  iifcnv  the  sane  amstation  from  the  inflaence 
^'  jwifcinii  iikM  pistil  ^  the  same  time^    A  single  glance  at 
thif'  a^  wtil  ;sWw  the  fi^t  moie  pUnhr  than  I  can  state  it. 
I«  d»r  iM«e  Mid  <iif  Sep^;ariber  the  disense  reaches  Cnttack, 
«ftd  <»  ih^  :ilMi  iMT  Match  fc4Iowii^  it  has  got  no&rther  than 
tW^iMw  thJit  ki.  ah^Mit  <%htT  aules  in  six  months;  but  in  the 
iMAt  $ix  VMiiiths  k  0««tnias  Jbmp4y[ths  of  the  peninsola.    And 
w^  ind  dk«l  m  the  enrir  pait  of  tUs  coarse,  whilst  the  season 
w^  $t.vi  iHi^YVttNMe  lo  il»  its  progress  is  much  slower  than 
ltfiWtw^ii4.    It  B  m  1^  fiNT  ns  to  l<»ok  for  any  simihir  distinct 
iat^tnt^^iM  t^  the  progtess  of  Ae  qudemic  in  the  cold  sea- 
eM  ^'  1^1^19^  Iw  the  acconnts  of  its  fiurther  extension  both 
Mstw^Mt^  and  w^^twiwd  «re  extremely  drfective;  and  by  the 

•  M<w  w^  <ad  it  trav^Uii^  a  ceasiderfebk  distance  in  the  opposite 
^t^^-^w^  IV"  U$  <>ir^i:iaal  aad  priadpal  coarse,  and  agunin  tfaefoUowing 
TMrirtI  b  famtpawiiNr  atrciimnffrM  Ni^povr  into  Bindlecand. 
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end  of  1818  it  bad  reached  Cape  Comorin.  It  immediately 
passed  over  the  strait,  but  it  does  uot  appear  to  have  pre- 
vailed in  the  island  to  any  considerable  extent  until  the  hot 
weather.  Mr.  Marshall,  in  his  valuable  Medical  Topography 
of  Ceylon,  relates,  that  it  appeared  in  Kandy  about  the  end 
of  February,  and  in  March  and  April  visited  most  of  the 
ports  in  the  interior  of  the  island,  abating  towards  the  end  of 
May.  He  observes,  that  he  was  unable  to  perceive  its  con- 
nection with  the  states  of  the  atmosphere,  but  in  another  place 
he  mentions  that  much  rain  fell  in  March  and  April,  which 
would  appear  to  be  sufiSciently  remarkable,  as  that  was  not 
the  rainy  season. — P.  110,  111,  191. 

The  influence  of  season  on  the  disease  during  its  progress 
through  Persia  and  Turkey,  appears  to  have  been  at  least  as 
evident  as  in  India ;  for  it  appears  from  the  statements  of 
Dr.  Rehman  that  in  the  whole  of  its  course,  for  three  years, 
from  the  shores  of  the  Persian  gulf  to  the  Mediterranen  in  one 
direction,  and  to  the  borders  of  Russia  in  Europe  in  the 
other,  it  prevailed  only  in  summer.  It  first  appeared  in  these 
countries  in  1821,  at  Muscat,  a  place  so  notorious  for  heat 
that  it  is  termed  **  Hell "  by  the  Persians,  and  during  a  season 
of  extraordinary  heat.  In  the  course  of  that  summer  it  ex- 
tended from  Busheer  as  far  as  Yezd  in  the  centre  of  Persia, 
where  it  ceased  in  the  winter,  and  reappeared  at  the  same  place 
early  in  the  following  year.  At  the  same  time  it  extended  in 
the  other  direction  from  Bussora  as  far  as  Bagdad,  where  also 
it  is  lost  towards  the  end  of  the  year,  and  in  like  manner  re- 
appears at  Mosul,  higher  up  the  Tigris,  in  the  following  July. 
In  that  summer  it  travels  from  thence  to  Aleppo,  and  from  Yezd 
to  Ghilan  and  Mazenderan,  on  the  southern  shore  of  the  Cas- 
pian, at  all  which  distant  places  it  again  ceased  on  the  ap- 
proach of  winter.  In  June  1823  it  reappeared  in  the  neigh- 
bourhood of  Aleppo,  and  prevailed  to  some  extent  on  the 
Syrian  shores  of  the  Mediterranean ;  but  in  this  direction  its 
progress  finally  ceased  in  that  year.     In  April  1828  it  also  re- 
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appeared  in  Mazeoderan  and  Ghilan,  extended  along  the  w^ 
tern  shore  of  the  Caspian,  and  reached  Astrakan  in  Septemb 
It  had  then  attained  the  46th  degree  of  latitude,  and  its  v' 
lence  seemed  completely  exhausted.  It  shortly  ceased,  after 
stroyiug  only  one  hundred  and  forty-four  persons  in  that  r* 
and  extended  no  farther.     And  as  it  ceased  to  advance 
six  whole  years,   the  few  who  were  watching  its  prop 
doubted  not  that  it  had  at  length  reached  its  ultima  tl 
being  incapable  of  existing  in  the  more  temperate  regie 
the  north.     But  we  were  then,  and  probably  still  are, 
imperfectly  acquainted  with  the  capacities,  the  habitude' 
strange  varying  features  of  this  Avatar  of  Siva — whicb 
that  stem  deity,  with  his  crest  of  snakes  and  necklace  of  ^ 
seems  to  have  a  g^eat  propensity  to  stalking  round  the 
To  return  to  Bengal.    There  are  some  striking  facts, 
ing  the  influence  of  the  seasons  on  the  epidemic,  whic 
be  compressed  into  a  very  small  compass,  and  embrs. 
the  mind  at  once.     Mr.  Jameson,  in  the  course  of  hi 
mentions  one  hundred  and  twenty- nine  separate  instance 
appearances  or  reappearances  of  the  disease,  in  different 
cities,  or  districts  in  Bengal,  in  1817,  1818,  and  18^ 
their  dates,  or  the  approach  to  them.  The  number  oi 
in  each  month  is  as  follows: 
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Thus  we  fiod  the  hot  and  wet  months,  from  Mar 
tember,  vastly  more  obnoxious  to  the  disease  thi 
the  opposite  description.  For  in  that  half  of  the  ^ 
the  sun  is  north  of  the  equator,  the  number  of 
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one  hundred  and  three ;  whilst  in  the  other  half,  when  that 
luminary's  vertical  inflaence  is  withdrawn,  and  he  is  exerting 
his  heating  and  deluging  powers  on  the  southern  hemisphere, 
the  number  is  no  more  than  twenty-six.  And  if  we  include 
March  in  the  obnoxious  months,  which  it  certainly  is,  being 
the  commencement  of  the  hot  weather,  the  average  number 
of  attacks  for  each  of  these  seven  months  is  sixteen,  but  that 
of  the  other  five  months  is  only  three !  Let  the  reader  refer 
to  Mr.  Jameson's  work,  and  he  will  also  find,  that  the  number 
of  attacks  occurring  in  the  cold  and  dry  months,  November, 
December,  January,  and  February,  with  that  probably  single 
exception  which  has  so  often  been  noticed,  have  been  of  a 
trifling  nature,  and  that  its  great  visitations  have  all  occurred 
at  very  different  pmods. 

A  clear  line  of  distinction  is  to  be  drawn  between  the  first 
attacks  of  the  epidemic  on  any  considerable  body  of  people, 
and  its  subsequent  revivals  or  reappearances.  In  the  first 
case  it  reaches  these  masses  in  succession,  in  its  more  or  less 
regular  course  over  the  country ;  and  meeting  with  a  great 
number  of  susceptible  persons,  from,  the  general  body  not 
having  previously  undergone  the  disease,  it  probably  in  gene- 
ral has  arisen  among  them  (during  at  least  the  principal  part  of 
the  year)  immediately  on,  or  shortly  after  the  application  of 
contagion.  But  after  the  first  attack,  this  great  original  stock 
of  susceptibility  is  exhausted,  and  contagion  having  been  then 
universally  disseminated,  is  almost  always  present  in  any  great 
collections  of  people ;  as  we  see  from  the  straggling  attacks 
constantly  occurring  in  the  great  cities  or  camps,  and  indeed 
generally; — as  if  the  Spirit  of  Destruction  was  continually  lurk- 
ing among  us,  in  expectation  of  the  return  of  favourable  cir- 
cumstances to  enable  him  to  renew  his  attacks.  It  may  there- 
fore be  stated  generally,  that  the  exciting  cause  of  the  first 
attacks  is  the  importation  of  contagion ;  whilst  that  of  the  re- 
vivals or  returns  is  atmospheric  influence.  Consequently,  the 
circumstances  attending  these  reappearances  are  especially 
instructive  of  the  nature  of  that  influence. 
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Jannary,  aod  February,  and  tbat  the  partial  attacks  have  gene- 
rally happened  in  the  other  months.  It  must  however  be  stated, 
that  some  of  the  severe  attacks  incladed  in  the  preceding 
table  have  occnrred  in  these  generally  cool  and  dry  months. 

Mr.  Bell  states,  in  his  work  on  cholera  (p.  82),  from  his 
personal  experience,  that  the  epidemic  has  reappeared  every 
year,  from  1819  to  1824,  in  the  southern  Mahratta  provinces 
(to  the  eastward  of  Goa)  in  the  months  of  April,  May,  and 
June. 

It  has  been  shown,  that  the  epidemic  died  away  in  Calcutta 
as  well  as  other  places  in  the  cold  season  of  1817-18.  Let 
US  now  see  under  what  circumstances  it  resumes  its  fearful 
activity.  Mr.  Jameson  observes :  ''  The  first  part  of  February 
was  cool  and  clear,  with  moderate  winds,  chiefly  from  the  north 
and  west,  and  frequent  thick  fogs.  From  the  19th  the  wind 
settled  in  the  south,  the  thermometer  rapidly  rose  from  70^  to 
80%  and  the  hot  season  might  then  be  said  to  have  set  in. 
On  the  25th  there  was  a  north-wester  (a  storm),  and  on  the 
27th  and  28th  much  rain.  This  sudden  change  about  the 
20th  of  the  month  is  worthy  of  particular  notice,  because  it 
was  at  this  very  time  that  the  epidemic,  after  dying  away  in 
November  and  December,  and  being  nearly  extinct  during 
January,  again  took  head,  and  raged  among  the  natives  with 
indiscriminate  violence  till  the  end  of  the  following  July.  It 
appeared  to  have  gained  fresh  malignancy  by  lying  for  a  time 
dormant**.''  March  is  described  as  a  very  disturbed  month, 
with  fogs  and  much  rain,  and  a  hurricane  on  the  28th.  It 
is  then  stated  that  the  epidemic  was  becoming  very  prevalent 
in  Europeans,  fresh  cases  every  hour  pouring  into  the  hos- 
pitals. 

Again,  in  1819 :  '*  The  month  of  March  was  hot  and  dry. 
April,  on  the  contrary,  was  unusually  cloudy,  with  frequent 
storms,  heavy  rain,  and  strong  gales  from  the  south-east  and 
north-east,  hot  unpleasant  days  and  cold  chilly  nights.    Ther- 

•  P.  Ixiii. 


OF  THE  DISEASE.  867 

mometer  from  76^  to  86*".  The  7th,  8th,  Uth,  and  from  the 
17th  to  the  28d9  were  ail  rainy  days.  On  the  7th  and  SSd, 
the  rain  was  very  heavy,  and  on  the  22d  incessant.  These 
details  are  entered  into,  because  this  falling  back  of  the  wea- 
ther to  its  old  irregularity  had  an  immediate  effect  on  reviving 
the  epidemic"*.  Many  cases  and  some  deaths  occurred  dur- 
ing the  first  twenty  days  of  the  month,  but  it  again  withdrew 
as  the  month  of  May  brought  round  steady  southerly  winds 
and  settled  weather." 

Mr.  Jameson  subsequently  states :  "  we  shall  find  that 
great  and  sudden  vicissitudes  of  the  weather  from  hot  to  cold 
and  from  dry  to  moist,  accompanied  with  changes  in  the 
directions  of  the  winds,  were  almost  uniformly  in  operation 
wherever  the  epidemic  showed  itself,  and  were  generally  the 
immediate  precursors  of  its  visits.  It  has  already  been  shown, 
that  in  Calcutta  and  other  divisions  of  Bengal,  its  first  rise 
was  preceded  by  a  long  course  of  unusually  sultry  and  humid 
weather,  and  that  its  subsequent  periods  of  increase  and  de- 
cline were  always  modified  by  changes  in  the  weather.  Thus 
in  February,  1818,  and  April,  1819,  the  two  most  marked 
periods  of  its  aggravation,  the  days  were  sultry  and  the  nights 
cold  and  raw,  with  heavy  storms  from  the  south  and  east. 
So  it  was  in  almost  every  part  of  the  lower  provinces :  in 
Jessore,  Burrisaul,  Dacca,  Sylhet,  Chittagong,  Nuddea, 
Bajshahy,  Bhaugulpore,  Monghyr ;  as  well  as  in  the  valley 
of  Khatmaudoo,  and  in  many  other  stations.  At  Patna,  the 
weather  had  been  very  hot  and  dry  some  time  before  its  ap- 
pearance. At  Futtygur,  the  weather  had  been  insufferably 
hot,  and  not  a  drop  of  rain  had  fallen  for  a  month ;  when  a 
heavy  north-wester  occurred  on  the  afternoon  of  the  9th  of 

*  "  The  same  unsteady  weather  and  sudden  vicissitudes  of  tempera- 
ture, probably  extended  all  over  Bengal,  as  the  medical  returns  for  the 
month  show,  that  the  epidemic  was  at  this  time  on  foot  in  Sylhet, 
Dacca,''  &c.  (eleven  other  dbtricts  of  Lower  Bengal  named,  and  two 
great  camps  about  the  Nerbudda). 
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Jane,  and  next  morning  the  epidemic  was  iSrst  seen.  So  in 
Agra,  the  morning  and  day  of  the  Ist  of  July  were  exceed- 
ingly hot ;  the  thermometer  stood  at  96"*  in  the  shade ;  and 
not  a  breath  of  air  stirred.  At  six  P.  M.  a  great  storm  from 
the  east  suddenly  came  on ;  the  air  at  once  grew  damp  and 
chilly ;  and  the  next  morning  many  persons  were  carried  off 
by  the  epidemic.  And  daring  the  whole  period  of  its  con* 
tinuance,  the  days  were  very  hot,  and  the  nights  cold  and 
moist,  with  a  keen  penetrating  wind ;  the  thermometer  rang- 
ing from  84*  to  94*.  But  as  the  wind  came  round  to  the 
west,  and  the  weather  became  steady,  the  disease  withdrew." 
So  with  the  1st  battalion  6th  regiment  in  Malwa :  "  This 
corps  on  the  4th  of  May  encamped  on  the  high  banks  of  a 
dry  river-bed  at  Jhanoor  near  Ougein.  The  day  was  exces- 
sively hot;  at  five  P.  M.  heavy  rain  came  on,  and  the  thermo- 
meter fell  suddenly  from  KKh*  to  80^  The  disease,  which 
was  not  then  in  the  neighbourhood,  attacked  the  detachment 
next  morning*." 

The  epidemic  reappeared  in  the  Rajapootana  force  at  the 
setting-in  of  the  rains  in  June,  1819.  The  weather  was 
cloudy  and  sultry,  with  frequent  thunder-storms  and  showers, 
variable  winds,  and  but  little  fluctuation  of  the  thermometer, 
which  usually  stood  at  8V  at  sunrise  and  97*  at  noon.  The  dis- 
order appeared  to  abate  after  a  long  and  heavy  fall  of  rain -f. 
In  like  manner  it  was  found  to  reappear  about  the  same  time 
at  Agra,  and  to  disappear  in  about  a  fortnight,  after  several 
days  heavy  rain.  In  August,  1819,  it  reappeared  at  Meerut, 
and  committed  great  ravages  in  H.  M.  14th  regiment.  A 
long  detail  is  given  of  the  weather  at  the  time.  It  was  damp, 
sultry,  and  oppressive,  with  daily  heavy  rain  when  the  disease 
was  at  its  height,  but  without  remarkable  fluctuations  of  the 
thermometer.  **  On  the  morning  of  the  21st  a  steady  breeze 
sprung  up  from  the  east,  and  brought  with  it  clear  wea- 
ther,   and    happily  from    this    time    the    disorder    declined 

•  P.  166,  162.  t  P.  303. 
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quickly,  and  soon  after  entirely  disappeared."  At  the  same 
time  it  at  length  penetrated  into  the  mountainous  region  of 
Almora,  in  that  neighboorhood,  and  disappeared  in  about 
three  weeks,  after  a  great  fall  of  rain  from  the  east*.  Many 
further  instances  of  a  similar  nature  might  be  adduced  from 
the  same  workf.  M.  de  Jonn^s  mentions  the  epidemic  being 
accompanied  by  a  great  inundation  in  Assam  in  1823. 

•  P.  310, 313. 

t  I  am  already  deeply  indebted  to  Mr.  Jameson's  work,  but  must 
farthei  take  the  liberty  of  enriching  my  pages  with  the  numeroas  facts 
contained  in  the  following  note,  regarding  the  reappearances  of  the 
disease.  "  From  Aagust,  1818,  until  the  following  April,  when  it  re- 
curred with  considerable  yiolence  on  occasion  of  some  variable,  un- 
seasonable weather,  ouly  a  few  cases  came  to  notice  in  Calcutta.  Now 
(May)  it  has  agun  subsided;  but  fresh  instances  of  the  malady  are  sure 
to  occur  as  a  consequence  of  the  sudden  vicissitudes  in  the  atmosphe- 
rical heat  and  moisture,  produced  by  every  north-wester.  In  the  Backer- 
gunge  dutrict  it  remained  until  the  end  of  last  year,  unce  which  time 
it  would  not  appear  to  have  done  much  injury.  In  Bullooah  and  the 
tracts  near  the  mouth  of  the  Ganges,  it  began  in  February  and  termi- 
nated in  June,  1818.  In  different  parts  of  MymcDsing  it  has  existed 
since  June,  1817.  So  likewise  in  the  city  and  district  of  Dacca.  In 
Tlpperah,  after  wholly  disappearing  during  the  cold  season,  it  returned 
in  March,  1818,  and  remained  till  the  breaking  up  of  the  subsequent 
rains,  from  which  time  it  seems  again  to  have  retired.  In  Sylhet  its 
career  has  been  singularly  various ;  after  retiring  in  October,  1817,  and 
being  for  several  months  dormant,  it  returned  in  the  end  of  March, 
and  subsisted  till  the  setting-in  of  the  rains,  when  it  a  second  time 
nearly  disappeared.  But  about  the  middle  of  October,  it  suddenly  in- 
creased all  over  the  district  to  as  great  a  degree,  and  with  greater  &ta- 
lity  than  on  its  first  appearance.  It  again  withdrew  in  the  end  of  the 
year.  Finally,  it  made  its  fourth  visit  in  the  commencement  of  the 
present  hot  weather,  but  not  generally.  In  Rajshahy  it  prevailed  most 
in  September  and  October,  and  disappeared  about  the  middle  of  No- 
vember, 1817.  It  again  appeared  in  the  following  hot  weather,  and 
frequently  proved  fatal.  In  commenced  in  August  in  the  city  of 
Moorshedabad,  and  has  continued  till  now,  but  always  in  a  very  mild 
shape.  In  Nuddea,  as  we  have  seen,  it  began  generally  in  July  and 
August.  Towards  the  latter  end  of  the  year  it  became  less  severe. 
With  the  heavy  rains  which  set  in  towards  the  end  of  the  following 
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Dr.  Adam,  in  a  valuable  article  on  Indian  cbolera,  pnb- 
lished  in  the  London  Medical  Jonraal,  No.  cclxxxiii,  states : 
"  As  far  as  observation  goes,  the  prevalence  of  the  disorder 
appears  in  some  degree  connected  vith  a  certain  state  of  the 
atmosphere,  and  cases  were  moBt  frequent  on  any  change  of 
weather.    Dense,  detached  ctonds  were  common  precursors  of 
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Febmuy,  it  reciUTMl  in  varioiu  parte  of  the  lUatrict.  As  in  Calcatts, 
it  declined  in  August  Tollowinf,  wak  Ver;  rare  in  tbe  cold  mon^,  and 
again  got  head  in  tlie  beginning  of  the  preBent  hot  wcfttber.  In 
Bnrdwan  a  few  caaes  happened  eul;  in  the  nuns.  In  September  the 
mortality  cansed  by  it  ma  planning,  and  ^m  that  month  until  the 
end  of  the  following  year,  few  days  pEwaed  without  the  ffiaeate  appear-, 
ing  b  iom«  of  the  nitages.  It  was  particulariy  violent  in  the  com. 
mencement,  and  at  the  termination  of  the  hot  windi.  Shice  January, 
1819,  no  account  of  ite  progTew  in  that  quarter  has  been  received.  In 
the  district  of  Bhaugulpore  it  contianed  its  ravages  wftliont  inteimis- 
rion  firom  August,  1617,  to  May,  181S,  when  It  considerably  abated, 
and  from  that  time  till  notr  only  occasional  cases  have  occurred.  At 
Monghyr  It  began  in  the  latter  end  of  Ai^st,  de<»'ea8ed  in  October 
and  November,  was  not  heard  of  In  DecemlMr,  returned  partiaHyfa 
January  and  February,  Increased  much  tlirOughout  Qm  hot  wettAer ; 
and,  flnaUy,  aJt<^tiber  frithdrew  in  September.  In  B^har  it  began  \a 
Aognst,  nearly  disappeared  In  the  cold  season,  recurred  about  the  20th 
of  Pebniafy,  and  continned  active  till  the  ensuing  November,  when  It 
ag«ii  nearly  ceaaed,  to  reappear  in  March  and  April.  Of  late  the  ^- 
orderhas  appeared  in  the  south-west  parts  of  Bengal,  visiting  severely 
Afidnapore  and  Cnttack,  which  it  almost  spared  in  ibe  early  parte  of 
its  course.  *  *  *  A  notion  was  entertained  that  there  was  something 
in  the  vicinity  of  the  Soobanreeka  river,  coiinected  trith  and  bnme- 
di»tely  leading  to  its  rise.  But  this  was  ([Bite  a  mistahe,  for  it  was 
leantt  upon  inquiry,  thit  the  several  divisions  got  the  disorder  eqnklly 
readily  in  different  parbi  of  Cnttack,  and  that  It  always  broke  out  after 
a  fan  of  rain,  or  other  manifestly  strong  exdiing  cause."  Itwasin  tUs 
neighbourhood  also  that  the  two  severe  nsitalions  of  armies  by  cholera 
in  1781  and  17!'0  happened;  and  on  another  occasion,  Mr.  Jameson 
rrmnrka,  that  this  tract  (the  northern  Circars)  Was  particularly  ob. 
noxious  to  the  dieeBae.  And  he  mentions  an  Instance  of  a  vessel  having 
cbolen  at  Madras,  and  after  getting  rid  of  it,  sailing  up  close  to  fhe 
St,  slill  in  health  until  she  arrived  off  Ganjam.    There, 
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Dr.  Hardie,  in  a  paper  read  before  Ae  Medical  and 
Physical  Society  of  Calcutta,  in  October,  1899,  states,  that 
tke  disease  had  continued  to  recur  with  violence  for  three 
years  back  in  Ajmere  and  Jeypore,  tbat  the  term  of  its  ap- 
pearance was  towards  the  end  of  dbe  hot  winds  (and  com- 
mencement of  the  rains),  and  it  was  of  rare  oecnrrence  at  any 
oAer  period  of  the  year.  It  is  stated  by  the  natives  aniformly 
to  disappear  after  the  rains  have  fteely  set  in,  and  the  atmo- 
sphere becomes  cool  and  i^reeable.  And  in  a  paper  read 
before  the  same  society  in  September,  1828,  Mr.  Mitchelson 
gives  an  accoant  of  a  severe  prevalence  of  the  epidemic  in 
Afanorah  in  the  preceding  May  and  June ;  stating  that  tiie 
thermometer  ranged  from  80^  to  86^  in  these  months,  wh3st 
its  onHnary  range  at  that  lime  of  the  year  was  from  74^  to 
80^;  Ihatitwm  daring  this  increased  heat  that  cholera  first 
showed  itself,  advancing  from  the  villages  on  (be  east  to 
AUnorah,  where  it  raged  for  fifteen  days  with  great  fatality. 
**  A  heavy  fiedl  of  rain,  lasting  two  days,  reduced  the  tempe- 
ratare,  and  happily  diminished  the  efiects  of  the  disorder/ 
NnmeMus  other  instances  are  coTitiauaflly  met  with  of  the 
leoucreDoe  of  the  epidemie  in  the  upper  provinces  of  Bengal, 
fiioin  March  to  June  inolasive ;  and  the  ingenious  Dr.  Tytler, 
in  his  aoGoont  of  the  climate  of  Allahabad,  states,  that  the 
oluef  characteristics  of  the  hot  seascm  there  are  hot  winds,  ex- 
imsaive  dryness,  and  violent  storms ;  thermometer  from  85* 
to  lister  120^    AnoAer  eibserver,  in  TiiAioot,  a  province 

wlule4U  a  diataace  of  fifteen  miles  from  the  shore,  during  the  blowing 
of  a  cold,  damp,  land  mud,  the  disease  suddenly  reappeared.  Dr.  Strange 
states,  that  the  vessel  to  which  he  belonged  had  been  "at  anchor  nearly 
'  two  monrths  after  her  arrival  in  India,  four  miles  off  Sangor  island 
(notariottB  for  ^vers),  without  cholera  as  long  as  the  south-west  wind 
blew,  but  on  its  changing  to  east,  so  as  to  blow  on  them  from  the  land, 
accompanied  with  a  raw  disagreeable  fog,  the  epidemic  broke  out  in  the 
crew"  (Lancet,  No.  ccccxvi).  Hence  there  is  a  probability  that  mias- 
mata, conducing  to  the  production  of  the  disease,  may  be  conveyed  a 
considerable  distance.  In  the  former  instance  there  is  no  want  of  evi- 
dence of  the  presence  also  of  contagion. 

2b2 
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bordering  on  Nepaul»  thus  describes  tbese  stomis.  "  The 
greatest  changes  which  take  place  in  the  atmoqphere  are  dur- 
ing the  hot  weather  and  commencement  of  the  rains ;  at  those 
seasons  Tirhoot  is  subject  to  sadden  and  terrific  stonns. 
Daring  an  oppressive  hot  day,  with  the  thermometer  at 
96^  or  96*,  black  heavy  cloods  rapidly  form  in  the  horizoo, 
and  in  an  hoar  or  two  they  advance  so  as  to  overspread  the 
whole  sky,  and  all  at  once  poar  down  a  tremendous  harricane 
—wind,  thunder,  lightning,  rain,  and  in  the  beginning  of  the 
hot  weather  also  hailstones,  some  of  which  are  almost  as 
large  as  a  hen's  egg.  By  these  the  temperature  is  reduced  ia 
a  quarter  of  an  hour  IS*  or  20''.''  He  observes,  that  expo» 
sure  to  these  storms  is  often  followed  by  fever,  and  relates  an 
instance  of  a  fatal  attack  of  paralysis  occurring  during  one  of 
them.— 2Van«acfion«  of  the  Medical  and  Physical  Society 
of  Calcutta. 

In  the  Asiatic  Journal  many  accounts  occur  of  reappear- 
ances of  the  epidemic,  in  Calcutta  and  various  parts  of 
Bengal,  in  the  hot  seasons  of  late  years.  In  June  1827,  it  is 
stated  to  have  been  prevailing  generally  in  India  for  two 
months.  In  Bundlecund  it  was  very  prevalent  during  the 
latter  period  of  the  hot  winds,  was  checked  hy  the  rains,  and 
in  July  wholly  disappeared.  The  breaking  up  of  the  mon- 
soon (September  or  October)  seems  also  to  be  occauonally 
attended  by  its  revivals.  In  1825,  a  great  drought  and  heat 
takes  place  in  the  middle  of  the  rainy  season,  attended  by 
great  prevalence  of  the  disease  in  many  parts  of  Bengal,  and 
it  ceases  after  heavy  rains  in  September.  Bishop  Heber 
mentions  the  cholera  prevailing  severely  at  Calcutta  in  April, 
1824,  and  that  the  weather  was  intensely  hot,  with  frequent 
thunder-storms,  and  afterwards  like  a  close  rainy  autumn  in 
England. 

At  Bombay  too,  many  facts  are  recorded,  equally  instruc- 
tive, of  the  habitudes  of  the  epidemic.  Here  also  we  find  its 
revivals  taking  place  at  the  very  same  time  of  the  year. 
Dr.  Kennedy  states,  that  "  Surat  was  firee  firom  the  disease 
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daring  the  cold  months,  from  October  1818  to  February 
1819;  bat  it  retorned  in  the  heats  of  March  and  April." 
Again,  he  states,  that  daring  the  heats  of  April  and  May 
1825,  and  in  the  very  same  months  of  1826,  it  was  preyailing 
io  that  district  to  a  most  violent  degree,  particolariy  during 
the  Ramazan  (great  Moorish  festival)  of  the  latter  year. 

The  Bombay  Courier  of  24th  April  1819,  states  fliat  a 
great  renewal  of  the  disease  had  taken  place  there  in  that 
month.  Again,  April  12, 1820,  it  states :  "  The  weather  for 
the  time  of  the  year  has  been  very  unseasonable.  Strong 
southerly  winds  have  prevailed,  and  several  violent  squalls  of 
wind  widi  heavy  rain  have  been  experienced  *  *  Some  cases 
of  cholera  have  lately  occurred.  On  the  10th  of  May,  it  is 
stated  that  the  disease  had  prevailed  with  excessive  violence, 
and  that  it  had  been  necessary  to  re-establish  the  medical 
depots  through  the  island.  On  the  21st  of  June,  it  states  that  the 
rain  had  fallen  in  torrents,  and  *'  as  we  conjectured  it  had  had 
a  beneficial  effect  on  the  epidemic."  On  the  10th  of  July,  the 
excessive  fall  had  continued,  but  the  weather  was  clearing  up. 
The  disease  had  then  nearly  ceased.  An  earthquake  occurred 
at  Kaira,  in  that  quarter,  in  April,  and  at  the  same  time  the 
disease  reappeared  at  Mulligaum  and  Jaulna,  and  in  May  and 
June  it  is  stated  to  have  been  prevailing  generally  in  the 
southern  Mahratta  territory,  destroying  12,000  persons  at 
Colapoor.  I  am  further  particularly  informed  by  an  observer 
in  that  part  of  India,  that  the  epidemic  has  up  to  the  present 
time  continued  to  recur  almost  regularly  at  Bombay  and  various 
neighbouring  stations,  about  the  height  of  the  hot  season, 
shortly  before  the  setting-in  of  the  rains,  and  to  prevail  until 
they  had  fallen  freely.  So  evident  is  the  fact,  that  the  period 
is  commonly  known  by  the  name  of  the  Cholera  Season. — Can 
it  still  be  maintained,  (hat  the  visible  atmospheric  conditions 
have  not  a  most  marked  influence  on  the  disease  ? 

I  have  already  stated  that  the  disease  appeared  at  the 
Mauritius  at  the  period  when  the  annual  rains  usually  set  in ; 
and  on  more  particular  inquiry  I  find  that  coincidence  abun- 
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dantlj  striking.  Id  a  report  of  Mr.  MUHgan  of  the  89d 
regiment,  io  the  oKee  of  the  Army  Medical  Board,  it  ia 
stated,  that  *'  the  weather  on  the  idaod  had  been  remaAMj 
Bae  in  the  htter  end  of  Septenber,  the  whole  ct  October, 
and  the  beginning  of  Norember.  The  raim  coaunenoed  in 
the  last  week  of  Norember,  about  whieh  time  tiie  epidemie 
cholera  appeared  among  the  bladb.  BeHefii  of  troops  aeot 
into  the  districts  arriTod  on  the  Ist  of  December,  after  two 
seyere  days'  march  in  the  rains,  and  soon  began  to  snffiar  fipom 
its  baneful  effects.  The  disorder  commenced  with  heavy  xains 
after  intense  heat.**  The  Topaae  aithred  and  landed  her  sick 
abont  three  weeks  before  the  disorder  broke  ont.  It  is  pro- 
bable that  the  contagion  laid  dormant  for  that  time,  being 
nnable  to  take  effect  till  a  state  of  the  atmoqihere  k%Uy 
fayonrable  to  it  was  developed.  It  spread  to  Bombon  in 
Janoaiy,  and  Madi^pucar  in  March,  dras,  as  in  India, 
involving  those  oowitries  when  the  son  was  near  thmr 
aenith. 

In  the  Madras  Reports  too,  a  great  mass  of  evidence  to 
the  same  e&ect  might  be  collected ;  but  these  notices  have 
already  extended  to  such  a  length,  that  I  must  be  content 
with  a  very  brief  notice  of  a  few  of  those  facts.  Mr.  Scot 
states,  that  slight  reappearances  of  the  disease  have  taken 
place  at  Madras,  in  the  hot  months  of  1819-20-21,  hot 
their  connection  with  atmoqiherical  disturbances,  it  appenia, 
is  not  here  evident.  Their  cmncidence  with  the  setting-in  of 
the  southerly  winds  has  however  been  again  observed.  It  is 
particidarly  noticed  by  Mr.  Goldingham,  astronomer  to 
Gh>verament,  in  his  Grasette,  in  the  end  of  February  1820,  and 
I  distinctly  observed  it  again  in  the  same  month  of  1821; 
and  in  May  1822,  the  34th  regiment  experienced  a  severe 
return  of  the  disease  in  camp  near  Madras,  evidently  eon- 
nected  with  a  sudden  diange  in  the  weadier.  Mr.  Searie 
reports  a  return  of  the  epidemic  in  January  1821  at  Chica- 
cole,  and  that  it  had  been  attended  by  a  sensible  dmnge  in 
the  weather,  from  whence  he  inferred  that  the  cause  might 


OF   THE   DISBASB.  375 

be  a  chaDge  in  the  electrical  state  of  the  air.  And  in  his 
separate  work  he  states,  that  he  has  foand  "  cholera  most  pre- 
valent in  wet,  cloady,  and  oppressive  weather,  such  as 
qsoaliy  precedes  the  setting-in  c^  the  monsoon*."  The 
disease  also  reappeared  at  Masulipatam  on  the  4th  of  June, 
1832,  and  the  superintending  sa?^;eon  of  the  district  reports, 
that  **  the  weather  had  been  intensely  hot  all  May,  and  that 
ia  the  early  part  of  June  there  were  sudden  vicissitudes, 
thunder-storms  and  abundance  of  rain." 

Mr.  Mitchell  observes :  "  In  the  case  qf  sloughing  ulcers, 
both  in  Ceylon  and  at  Palan^cotta,  I  have  noticed  that  iu 
close  and  sultry  weather,  and  also  before  falls  of  rain,  they 
are  much  aggravated  and  extend  rapidly ;  and  it  struck  me 
forcibly,  that  the  days  on  which  the  cholera  was  most  virulent 
maintained  the  same  aspect;  there  was  much  close  and 
sultry  weather,  and  the  sun  was  obscured  by  whitish  clouds 
nearly  the  whole  day  f  •" 

A  remarkable  instance  occurs  at  page  195  of  the  work,  of 
excessive  heat,  exposure  to  contagion,  and  a  violent  atmo- 
spheric change,  combining  to  produce  a  general  attack  of  the 
disease.  A  detachment  was  marching  in  Travancore,  having 
experienced  a  great  increase  of  temperature  before  their 
arrival  at  Nagracoil,  but  free  from  the  epidemic.  On  reachr 
ing  that  place,  they  found  that  the  disease  had  broken  out 
among  the  inhabitants  four  days  before.     Halting  there  on 

•  P.  42. 

t  P.  141.  Mr.  MarshaU  observes  (in  his  work  on  Ceylon,  p.  39, 210)  that 
malignant  ulcers  began  to  prevul  among  the  troops  in  Ceylon  in  March 
1818,  *'  about  the  same  period  when  fevers  became  more  prevalent  than 
they  had  been.''  He  also  observes  in  another  place,  that  **  partial 
showers  succeeding  a  long  period  of  dry  weather  are  stated  by  the 
natives  to  aggravate  the  cause  of  fever.''  The  very  same  observation 
has  also  been  made  in  the  West  Indies.  The  phagedenic  ulcer  is  also 
prevalent  in  the  malarious  climate  of  Penang  and  Malacca;  and 
Dr.  Ward  attributes  it  to  '*  meteorological  peculiarities  analogous  to 
those  concerned  in  the  production  of  fever,"  which  he  states  to  prevail 
chiefly  in  the  rriny  monso^nis.r- JfenliK^a/  Topography  of  Malacca,  ^. 
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tfe  Salkmimg  imj»  they  ezpennced  a  hemy  iqvall,  preceded 
bj  opfMMfe  keit,  and  foOowed  bj  tonenti  of  raiii«  after 
which  the  heated  caith  iihalid  the  ■eirtaie  in  Tiaible  eteara. 
Dariag  that  a^ht  the  fint  caeee  occmed,  which  were  followed 
bj  anaj  nthiii  'i  Aad  the  ehaigifii  (Mr.  ProTan)  infers, 
**  thai  these  chsnges  hsd  aosl  pnhahly  eoaspiied  to  give 
cncigj  to  the  eflavia  or  eentagioas  aatler  of  die  disease." 

This  is  one  of  the  annj  initsniifii  which  have  been  ad- 
dneed  of  a  great  and  sadden  atani^herieal  convolsion  maik- 
iag^  we  BMEj  dnost  saj,  the  iaHtiaf  when  the  qpidemie  starts 
into  <^iiilfinf4i  or  revvres ;  for  the  inft  cases  oecarring  witidn 
a  lew  horns  afterwards^  it  is  raamasWe  to  condnde  that  in 
some  instances  the  SMnbid  action  had  b^an  at  the  very  time 
of  theoecanenee.  They  prove  alssost  to  desMinatratioD,  that 
one  great  caase  of  the  dinase  consists  in  a  state  of  the 
ataiosphape,  whose  presence  b  thns  indicated.  Mr.  Jameson 
has  been  tally  confinced  of  this  fiict;  and,  with  many  others, 
attrttntes  it  to  the  ficissitades  of  tessperatore  and  moistnre 
thns  arising;  batina  vast  noadier  of  instances  it  isfoand  that 
the  variations  of  temp^rataie  attending  the  atmospherical 
distorbances  and  the  disease  have  been  trifling— •not  more 
than  10^  of  Fahrenheit ;  and,  what  is  still  more  to  the  par- 
pose,  the  first  cases  have  been  found  to  precede  the  fall  of 
rain  or  the  storm.  Thus  it  was  with  the  34th  rq^iment.  The 
horrors  of  the  day  on  which  they  suffered  so  severely  from 
the  epidemic,  and,  except  a  case  or  two,  the  first  of  its  pre- 
valence, were  heightened  to  an  extraordinary  degree  by  a 
violent  thunder-storm  which  happened  in  the  evening*.  I  have 

*  I  well  remember  the  intense  interest  exdted  by  such  a  combinsdon 
of  circumstances  on  another  occasion.  The  night  of  the  day  in  which 
die  disease  appeared  in  a  party  of  troops  under  my  charge  was  marked 
by  a  thunder-storm.  The  anxiety  and  fatigue  attendant  on  the  occur- 
rence, with  perhaps  a  shade  of  personal  apprehension,  which  the 
stoutest  heart  might  be  allowed  to  feel  on  such  an  occasion,  were  to  be 
borne  amidst  that  war  of  the  elements,  from  which  we  were  separated 
only  by  a  few  folds  of  cotton  doth ;  and,  as  if  to  add  a  climax  to 
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myself  distinctly  seen  the  first  attacks  occur  on  the  sodden 
breaking  np  of  fine  weather,  whilst  the  clouds,  whose  contents 
were  aboat  to  cool  the  atmosphere  and  delage  the  earth,  were 
lowermg,  but  before  they  buret  *• 

In  what  then  but  the  change  in  the  electrical  state  of  the 
atmosphere,  which  so  constantly  attends  these  occarrences* 
and  precedes  their  development,  can  the  deleterioas  element 
of  the  general  change  consist?  We  distinctly  feel  that  there 
is  some  injarious  agent  operating  on  oar  frames  on  soeh  occa- 
sions, as  before  a  thander*storm ;  and  though  we  may  not  yet 
be  able  to  show  on  any  sufficient  evidence,  the  manner  in 
which  it  acts,  there  is  reason  to  believe,  from  the  experiments 
of  Dr.  Prout,  that  it  immediately  affects  that  all-important 
fnnction,  the  change  of  the  blood  in  the  lungs ;  for,  as  it  has 
been  already  observed,  he  found  a  remarkable  increase  of  the 
quantity  of  carbonic  acid  expired  attending  a  similar  state  of 
the  atmosphere.  The  disorder  of  this  function  in  cholera  is 
so  striking  and  evident,  that  it  has  been  continually  referred  to 

the  scene,  a  flock  of  jackals  kept  howling,  or  rather  wailing  in  their 
ordinary  manner,  all  night  round  the  camp ;  emitting  in  infinite  variety 
of  chorus,  sounds  closely  resembling  those  of  human  beings  in  distress. 
It  required  no  great  stretch  of  the  imagination  to  fancy  for  a  moment, 
that  they  were  the  voice  of  the  hydra-headed  demon  of  the  pestilence, 
mocking  the  sufferings  of  his  victims ! 

*  The  following  instance  of  the  production  of  sporadic  cholera 
(doubtless  in  a  subject  highly  predisposed  to  it)  from  this  state  of  the 
atmosphere,  is  very  striking. 

''  Divers  instances  of  Peculiarities  of  Nature,  both  in  Man  and  Brutes, 

communicated  by  Dr.  Nathanael  Fairfax. 

'Mth.  Mrs.  Raymund  of  Stow  Market,  when  ever  she  hears  Thunder, 
even  a  farr  off,  begins  to  have  a  bodily  distemper  seize  her.  She 
growes  faint,  sick  in  her  stomach,  and  ready  to  vomit.  At  the  very 
coming  over  of  it,  she  falls  into  a  right  down  Cholera,  and  continues 
under  a  VofnUing  and  Looseness,  as  long  as  the  Tempest  holds,  and  that  in 
a  more  violent  way,  than  is  commonly  procured  by  such  Medicaments 
as  are  usually  exhibited  for  those  very  purposes.  And  thus  it  hath  been 
with  this  Gentlewoman  from  a  Girle." 

Philosophical  Transactions,  vol.  ii,  p.  550,  for  anno  1667. 


978  OP  THE  GBNBBAL  ATMOSPBKRIC  0AU8B8 

by  inqiiiren  as  the  origio  of  die  disease,  aad  bo  ether  esfht- 
nalioo  of  it  beats  any  probability.  Beiag  thes  so  ftr  ad> 
▼aoced  in  the  elucidation  of  the  causes  and  natare  of  tke 
disease,  it  may  well  be  hoped  that  the  leauuBiiig  finks  of  the 
process  will  not  be  suffered  to  remain  modi  longer  in  ofaaco- 
rity.  I  will  eonelnde  this  part  oi  the  snbject  with  some  brief 
notices  of  the  support  which  tUs  explanatioB  ct  the  great 
atmospheric  cause  of  the  epidemic  receives  fipom  the  opinioiis 
of  othen.  The  following  extracts  from  Mr.  Forstei^s  ingeni- 
ous and  yaluable  treatise  on  Meteorology  (183SX  exhihit  a 
remarkable  coincidence  with  the  views  contained  in  the  ori- 
ginal part  of  this  work. 

**  That  (he  lunar  influence  which  I  have  described,  exercises 
its  power  over  the  animal  machine,  by  some  changes  effected 
in  it  by  the  electricity  of  the  atmosphere,  is  to  me  more  than 
probable.  Occasionally  I  have  observed  that  similar  head- 
achs,  shiverings,  and  other  nervous  disorders,  which  occur 
about  the  time  of  the  novilunar  and  plenilonar  changes,  also 
happened  at  other  times,  when  from  the  occurrence  of  thun- 
der-storms, and  other  the  like  phenomena,  the  electricity  of  die 
air  is  disturbed.  It  may  be  observed,  that  the  approach  of 
storms,  particularly  those  which  are  highly  electrified,  is 
generally  anticipated  by  certain  nervous  people  by  the  occur- 
rence of  those  nervous  disorders  to  which  they  are  predis- 
posed ;  a  particular  kind  of  headach,  occurring  in  the  fore- 
head, but  distinguished  from  a  headach  of  indigestion,  by  its 
taking  place  even  during  a  cathartic  operation,  affords  a 
familiar  proof  of  my  observation.  These  cephalalgias  begin 
by  slight  symptoms,  observe  a  climax,  and  then  rapidly  de- 
cline. The  period  of  their  greatest  exacerbation,  though 
commonly  about  three  in  the  afternoon,  yet  sometimes  varies 
according  to  the  period  of  the  electrical  change  in  the  air. 
I  have  experienced  this  very  thing  repeatedly,  and  have 
sometimpn  mi  during  fine  weather,  that  I  suddenly  felt 
certain  that  there  existed  a  distant  storm  somewhere,  not  very 
far  off,  which  has  been  afterwards  proved  to  be  true,  by  our 
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observing  tbe  scud  or  broken  fragments  of  nimbiis  flying 
along  in  the  wind.  Now  an  electrified  clond  will  produce  a 
sphere  of  non-electrified  air  aronnd  it,  and  beyond  that  throw 
the  atmosphere  into  an  opposite  electricity.  Whether  the 
positive,  the  negative,  or  the  non-electrified  portion  of  air 
produces  the  headach,  is  as  yet  undiscovered/' 

Ag^n  he  states :  **  It  appears  to  me  that  it  is  not  the 
heat,  nor  cold,  nor  dampness,  nor  drought  of  the  air,  which 
is  chiefly  concerned  in  producing  disorders,  nor  the  sudden 
transition  from  one  to  another  of  those  states ;  but  that  it  is 
some  inexplicable  peculiarity  in  its  electric  state,  as  I  have 
before  hinted  at  in  section  the  seventh.  The  pain  felt  in 
limbs  which  have  been  formerly  broken,  previous  to  a  change 
of  weather,  and  the  disturbed  states  of  the  stomachs  of  many 
persons  before  and  during  thunder-storms,  are  sufficient,  I 
think,  to  warrant  such  a  conjecture. 

^*  During  what  has  been  denominated  unhealthy  weather, 
when  medical  practitioners  have  spoken  of  the  general  ill 
health  of  their  patients,  I  have  remarked  circumstances  which 
appeared  to  denote  an  irregular  distribution  of  the  atmospheric 
electricity.  The  manner  of  the  distribution,  and  the  con- 
tinual multiform  changes  of  the  curl-cloud,  ramifying  about 
and  extending  its  fibres  in  every  direction;  the  rapid  for- 
mation and  subsidence  of  the  sonder-doud  and  the  wane- 
cloud  in  different  places,  and  the  irregular  appearance  of  the 
compound  modifications  ;  the  intermitted  action  of  De  Luc's 
aerial  electroscrope ;  strong  and  varying  winds,  and  the  abun- 
dance of  luminous  meteors  by  night,  are  the  circumstances 
to  which  I  allude.  A  kind  of  weather  too,  which  appears  to 
be  remarkably  unwholesome,  is  characterized  by  all  the  clouds 
having  confused  indefinite  edges.  ^  ^  *  An  easterly  wind 
makes  most  people  feel  uncomfortable,  and  produces  head- 
achs  in  persons  who  are  subject  to  them.  Similar  changes 
have  most  violent  effects  when  they  happen  about  new  or  full 
moon.  *  *  *  The  atmospherical  peculiarities  which  influence 
our  health,  may  act  by  depriving  persons  already  weak  of  a 
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uluthkiij,  aad  Ikn  the  energies  of  the  brain 
sjsim  mmj  he  dHnaiihed ;  or  the  atmospherical 
electricity^  hci«|f  naeqeelly  dirtribntod  in  the  air,  or  propa- 
getod  dewwiid  at  inlemb^  it  nuiy  ooeasion  an  inregalar 
dtttribniion  ef  it  in  ear  hodni^  and  piodnoe  an  irregalarity 
ef  fiMMtio^"'— n«e  164r-]7& 

Mt^  Aanariej  haa  adopted  and  maintained  the  opinion 
(withoel  acfcwmledgaentX  that  a  tlkufge  in  the  electricity  of 
the  atianphete    haa  heen   one  of  the  great  caoses  of  the 

addvcei  the  £rtnibanees  of  the  order  of  the 
hceTT  laias  attending  the  ^ndemic  in  support  of 
it*  Mr«  Bdl*  in  hk  treatiie  on  the  nune  sobject,  considers 
it  piebable  ttat  aome  tkauge  m  the  eiectridtj  of  the  surface 
of  the  earth  is  the  eanse;  and  Dr.  Ainslie  ably  supports  the 
e|Mnion»  that  feme  ek^iic  or  galvanic  agency  existing  in  the 
atmosphere*  actually  prodnees  the  disease.  Mr.  Searle  also, 
in  his  treatise  on  choleia  (1831),  says:  ''This  atmospheric 
•g^My  or  nK>difying  cause  I  belieTe,  however,  to  be  (without 
attempting  to  ddine  its  nature,  though  I  think  it  probably 
depoMlent  upon  a  nq^tive  condition  or  peculiar  electrical 
state  of  the  earth  or  airX  in  character,  one  simply  of  de- 
pressive influence.**  M«  Moreau  de  Jonn^  in  his  elaborate 
Report  of  1831  (p.  109)  obserres:  "  Des  obserrateurs  dis- 
tingue, t6moins  des  ravages  du  cholera  pestilentiel,  out  6t6 
ihq»p6s  si  vivement  de  Fetonnante  rapidity  de  ses  effets 
meurtriers,  qulls  ont  era  pouvoir  les  attribuer  k  quelque 
modification  dans  Taction  du  fluide  electrique.  Le  respectable 
docteur  Loder,  midecin  de  Tempereur  a  Moscou  pendant 
Firraption  de  la  maladie  en  cette  capilale,  a  donni  k  cette 
conjecture  le  soutein  de  son  autorit^."  And  Mr.  Millingeo 
in  his  "  Observations  sur  le  Cholera  Morbus,"  &c.  (Paris, 
1831),  adduces  various  arguments  in  favour  of  the  same  opi- 
nion, and  proposes  galvanism  as  a  means  of  cure. 

Moreoveri  Dr.  James  Curry  has  publicly  expressed  his  opi- 
nion»  that  the  prevalence  of  plague  was  connected  with  atmo- 
spherical electricity ;  and  Dr.  Smithy  in  his  distinguished  work 
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on  ''  the  Etiology  and  Philosophy  of  Epidemics  ^^  arriyes 
at  the  oonclusion,  that  that  occnit  disordered  state  of  the 
atmosphere,  which  has  always  been  looked  on  as  the  great 
primary  canse  of  the  principal  epidemics,  and  which  he  terms 
epidemic  meteoration,  **  probably  arises  principally  from  vari- 
ations in  the  quantity  of  its  electricity."  Dr.  Johnson  adds,  in 
his  review  of  the  work:  **  The  influenza'— the  cholera  of  India 
—  the  English  sweating  sickness  —  are  notorious  examples  of 
the  effects  of  epidemic  meteoration.''  However  **  insensible/' 
and  **  hidden/'  and  inscrutable  this  meteoration  may  have 
been  in  former  times  and  in  other  countries,  it  has  been  as 
sensible  and  evident  in  India  as  the  light  of  its  vertical 
«un ;  and  it  appears  to  me,  that  it  requires  nothing  short  of  a 
mental  amaurosis  to  deny  its  immense  influence  in  producing 
and  promoting  the  prevalence  of  the  epidemic  cholera. 

•  New  York,  1824. 


SECTION  III. 


OF  THE  INFLUENCE  OF  MARCHING  OR  TRAVELLING  IN 

PRODUCING  THE  DISEASE. 

Proposition  VIII.  Troops  on  their  march  from  station 
to  station,  or  in  the  field,  and  persons  travelling  in  India, 
are  particularly  subject  to  the  disease. 

We  are  indebted  for  the  establishment  of  this  remarkable 
fact  to  the  observers  of  the  Madras  Presidency,  and  par- 
ticularly to  Mr.  Scot,  for  it  does  not  appear  to  have  excited 
any  marked  attention,  or  at  least  to  have  been  publicly 
noticed,  in  the  other  two  divisions  of  India.  Mr.  Scot  in 
various  places  mentions  the  greater  prevalence  of  the  disease 
in  corps  on  their  march,  than  in  stationary  bodies  of  people. 
Thus  at  page  38,  he  observes :  '*  It  seems  to  be  certain  that 
a  corps  under  march  must  run  a  greater  risk  of  being  attacked 
with  cholera  than  a  corps  in  quarters."  And  in  1821,  he 
states,  that  the  disease  could  no  longer  be  considered  epidemic 
on  the  Establishment,  except  at  some  particular  places,  and 
in  the  camps  of  marching  corps.  In  the  folIo¥dng  year  he 
finds  that  it  had  nearly  disappeared,  with  the  same  exceptions. 
The  same  observations  have  been  extensively  made  by  other 
medical  officers  on  the  peninsula.  Mr.  Chalmers  states,  that 
*'  travellers  seem  on  all  occasions  to  be  more  obnoxious  to  its 
attacks  than  residents,  and  seem  capable  of  carrying  with 
them  to  a  considerable  distance  a  sort  of  infected  cholera 
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atmosphere,  which  is  at  all  times  liable  to  affect  them  or 
those  near  them."  Mr.  Wight  observes,  in  1822,  that  the 
epidemic  had  almost  invariably  attacked  any  body  of  men 
that  had  made  a  march  of  any  distance.  Dr.  Scott  and 
Dr.  Fasken  also  remark  numerons  cases  occurring  in  indivi- 
dnals  on  arriving  from  journeys,  as  well  as  in  moving  bodies 
of  people ;  and  in  a  report  of  my  own  in  1822,  it  is  stated, 
that  '*  one  of  the  most  striking  and  best  established  facts 
regarding  the  causes  of  the  disease,  is,  that  troops  are  more 
subject  to  it  in  camp  than  in  quarters,  as  it  appears 
that  bodies  of  men  have  rarely  moved  in  the  country  of 
late  years  without  suffering  from  it*."  The  numerous  in- 
stances already  mentioned,  as  stated  by  Mr.  Scot,  of  attacks 
in  marching  corps,  may  also  be  cited  in  support  of  this  posi- 
tion. 

These  statements  are  abundantly  sufficient  to  show  the 
increased  prevalence  of  the  disease  arising  from  marching  or 
travelling,  but  they  give  no  idea  of  the  dreadful  extent  to 
which  this  simple  and  apparently  harmless  circumstance  is 
capable  of  operating  to  the  destruction  of  human  life.  In 
the  years  1819, 1820,  1821,  after  the  disease  had  overspread 
the  country,  and,  with  respect  to  the  stationary  inhabitants,  in 
«  great  measure  exhausted  its  violence,  even  when  it  had 
'^  beased  to  be  epidemic  "  in  general,  we  find  the  most  violent 
attacks  which  the  Madras  troops  ever  suffered  occurring  in 
marching  corps.  In  thirty-one  of  the  thirty-four  instances  of 
these  attacks  which  Mr.  Scot  mentions  (being  all  those  in 
which  the  number  of  cases  and  deaths  are  stated),  the  total 
of  the  former  is  3,636,  being  on  the  average  one  hundred  and 
seven  to  each  corps  of  from  eight  hundred  to  one  thousand 
strong,  and  these  in  the  sepoys  alone ;  the  sufferings  of  the 
"Dumerous  camp-followers,  who  are  always  more  obnoxious  to 
the  disease  than  the  troops,  must  have  been  immense.  This 
is  a  much  greater  proportion  than  has  commonly  occurred 

•  P.  121. 


884       INPLUBMOB  OF  MARCHING  OR  TRAVBLL1N6 

amoDg  stationary  bodies  of  people,  even  in  the  first  spread  of 
the  epidemic ;  for  instance,  it  is  calculated  by  Mr.  Ogilvy, 
ID  the  Bombay  Reports,  that  of  the  population  of  that  city 
(210,000)  only  7i  per  cent,  were  attacked.  And  not  only 
were  the  attacks  in  these  corps  thus  numerous,  but  far  be- 
yond the  usual  average  in  mortality.  Mr.  Scot  finds  that  the 
total  number  of  cases  occurring  in  the  Madras  troops  in 
1818  and  the  four  succeeding  years,  is  19,494,  and  die 
deaths  4^490,  giving  a  proportion  of  22|  per  cent.  But  the 
deaths  in  the  thirty-one  marching  corps  are  1,829,  and  there- 
fore their  proportion  to  the  cases  (3,636)  is  no  less  than  3d| 
per  cent*  And  if  we  deduct  the  attacks  and  deaths  in  these 
corps  from  those  of  the  whole  army,  the  remaining  propor- 
tionate mortality  is  reduced  to  below  20  per  cent.  More- 
over, these  are  far  from  being  the  whole  of  the  attacks  which 
have  happened  on  the  establishment  in  corps  marching. 
Mr.  Scot  states,  that  the  information  he  possessed  concerning 
these  attacks  up  to  the  middle  of  1820  was  very  defective, 
**  therefore  not  many  instances  prior  to  that  period  could  be 
given.*'  It  is  probable,  therefore,  that  if  the  whole  of  these 
visitations  could  be  separated,  the  rate  of  mortality  in  the  sta- 
tionary troops  would  be  found  very  low.  In  one  corps  alone, 
not  included  with  the  above  thirty- one  (as  the  number  of  at- 
tacks was  not  known),  the  deaths  of  sepoys  amounted  to  173, 
probably  oue-fiflh  of  their  total  number ! 

These  circumstances,  occurring  in  the  later  years  of  the 
prevalence  of  the  epidemic,  explain  to  us  some  surprising 
facts  observed  at  its  first  out-pouring  over  India,  regarding 
the  different  manner  in  which  it  affected  different  corps, 
which  were  then  quite  inexplicable.  Thus  at  Nagpour,  in 
May  1818>  the  disease  had  been  prevailing  a  fortnight  among 
the  inhabitants  of  the  city,  and  had  begun  to  show  itself,  but 
in  a  very  slight  deg^e,  among  the  troops  at  the  station,  when 
a  large  force  arrived  from  a  siege,  and  was  stationed  there. 
Immediately  it  fell  upon  the  new  comers,  like  the  samiel  of 
the  desert,  and  upon  them  alone.    For  several  days  it  raged 
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with  extreme  violence  among  them,  whilst  the  rest  of  the 
troopsy  consisting  of  one  or  more  corps  and  varions  detach- 
mentSy  remained  almost  free  from  it,  and  they  never  suffered 
but  in  a  trifling  degree.  One  of  these  corps  had  two  compa- 
nies with  the  beseiging  force ;  they  returned  with  it  and  re- 
joined their  corps.  Though  they  were  mixed  up  with  the  rest 
of  the  corps,  they  sufiered  in  an  equal  degree  with  the  rest 
of  the  field-force,  whilst  the  other  companies  of  the  corps 
were  scarcely  affected.  On  the  day  after  their  arrival,  six- 
teen cases  occurred  in  these  two  companies,  and  none  in  the 
rest.  About  the  same  time  it  broke  out  with  the  same  ra- 
pidity and  violence,  in  a  portion  of  the  force  returning  from 
the  field,  left  at  Hingumghaut,  fifty  miles  south  of  Nagpour, 
whilst  another  corps,  stationed  only  forty  miles  from  Hin- 
gumghaut, was  attacked  shortly  after  and  suffered  but  very 
slightly*. 

Thus  also  it  happened  with  the  34th  and  84th  regiments. 
They  had  been  stationed  together  at  Bellary  for  some  time, 
when  the  former  marched  for  Bangalore,  on  the  17th  of  Sep- 
tember, 1818.  It  had  scarcely  left  the  station  when  the 
cholera  appeared  in  the  84th  regiment,  but  in  a  moderate  de- 
gree, and  somewhat  gradual  manner,  twenty-nine  cases  and 
eight  deaths  only  occurring  by  the  end  of  the  month,  when  it 
was  nearly  exhausted.  But  with  the  34th  regiment,  as  al- 
ready shown,  the  attack  was  very  sudden,  and  between  the 
21st  and  end  of  the  month,  ninety-one  men  were  attacked 
and  thirty-seven  died,  out  of  a  strength  of  about  seven  hun- 
dred. It  is  probable,  however,  that  the  violent  atmospherical 
disturbances  accompanying  this  attack  (greater  apparently 
than  at  Bellary)  contributed  to  make  this  difference.  A  na- 
tive corps  returned  from  Ceylon  to  Palamcotta,  when  the 
disease  was  spreading  over  that  district.  For  a  considerable 
time  it  was  confined  to  that  corps,  though  they  held  free  in- 
tercourse with  the  inhabitants,  and  they  continued  to  suffer 

*  Madras  Report,  66—68. 

2c 


886       IMFLUBKGB  OF  MABCH1K6  OR  TBATBLLIMG 

from  it  for  a  month  after  it  had  left  the  fixed  popvlatioti*. 
To  the  taaie  caiue  we  must  in  a  great  iBeasare  attribate 
that  most  Tiolent  and  iiunlated  attack  occnirii^  in  the  Mar* 
qnii  of  Hastings's  force,  in  Noyember,  1817.  The  force  was 
at  the  time  engaged  in  active  operations  against  the  Finda- 
roes  thflt  army  of  banditti,  who  with  the  oonmranoe  and  as- 
sisfance  of  oar  allies,  the  Mahraitta  powers,  raraged  a  great 
part  of  the  British  possesnons  in  India.  Dr.  Kennedy,  in 
his  treatise  on  cholera,  relates  that  he  was  at  Snrat  when  a 
native  corps  left  that  station,  in  November,  1819.  They  were 
in  high  healtii,  having  had  a  few  slight  cases  of  cholera  in 
October,  bat  before  the  march  they  had  all  disappeared.  He 
followed  them  a  few  days  after  on  the  ronte  to  Baroda,  a 
distance  of  eighty  miles ;  and  hearing  nothing  of  cholera  on 
the  way,  he  was  astonished  on  arriving  there  to  find  the 
corps  suffering  from  it  in  its  worst  form,  their  casualties  being 
from  right  to  fifteen  daily.  **  The  weather  was  cool  and  plea- 
sant. There  was  really  nothing  to  which,  by  ever  so  far- 
fetched a  reasoning,  we  could  ascribe  the  situation  of  these 
poor  people.  The  rest  of  the  cantonment  enjoyed  perfect 
healtii,  though  breatiung  the  same  atmosphere,  drinkmg  water 
from  the  same  wells,  and  procuring  provisions  from  tiie  same 
bazaar,  whilst  the  most  unrestrained  intercourse  existed  be- 
tween the  infected  battalion  and  the  other  two  healthy  bat- 
talions of  the  station.  The  city  of  Baroda  and  its  suburbs 
were  reported  to  be  unaffected ;  nor  have  I  ever  learnt  that 
the  disease  then  existed  in  the  adjacent  villages ;  and  yet 
this  solitary  insulated  body  of  hardy  soldiery,  in  all  the  vigour 
of  manhood  and  exciting  preparations  for  field-service,  en- 
camped upon  a  dry  and  open  spot  of  as  healthy  ground  as 
any  in  the  neighbourhood,  within  the  lines  of  a  populous  can- 
tonment, aud  only  a  mile  distant  from  one  of  the  largest 
cities  in  India,  seemed  devoted  alone  to  "  the  pestilence  that 
walked  in  darkness,  and  the  destruction  that  wasted  at  noon<> 

*  This,  however,  may  have  been  owing  to  their  having  probably  suf- 
fered from  fever  in  the  malarious  climate  of  Ceylon. 
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day/'  without  any  assignable  cause,  but  that  the  seeds  of  the 
disease  might  have  been  sown  in  their  constitution  during  the 
month  of  October,  at  Surat.  Finally,  the  pestilence  ceased 
as  inexplicably  as  it  had  commenced,  after  haying  in  less 
than  three  weeks  nearly  decimated  the  battalion*.''  But  on 
the  "^facts  I  have  stated,  showing  the  influence  of  marching, 
the  explanation  is  perfectly  obvious.  The  wonder  indeed 
remains,  that  so  great  an  effect  should  arise  from  a  cause 
apparently  so  trifling ; — rbut  the  whole  history  of  this  epidemic 
is  a  tissue  of  wonders !  Of  this  take  another  example.  In 
March  1821,  two  companies  of  another  native  corps  arrived  at 
Baroda,  suffering  from  the  epidemic,  which  had  attacked  them 
at  a  village  on  their  route  two  days  before,  where  it  existed  in 
a  trifling  degree.  Ten  or  twelve  days  after  them  arrived  the 
remainder  of  the  corps,  equally  suffering  from  the  disease, 
which  had  attacked  them  at  the  same  place  that  it  did  the 
detachment.  This  battalion  was  also  decimated  in  a  short 
time,  and,  as  before,  they  were  the  sole  sufferers.  ''  The  of- 
ficers and  troops  stationed  in  the  province  were  as  healthy 
as  usual,  and  those  at  Baroda  looked  with  astonishment  as 
well  as  deep  concern^  on  the  sufferings  of  their  newly-arrived 
comrades.  The  disease  was  not  prevailing,  nor  did  it  spread 
beyond  tiie  new  comers,  and  with  them  it  seemed  to  cease, 
before  their  constitutions  could  have  been  expected  to  assi- 
milate to  the  local  climate  or  contagion."  Moreover,  a  small 
party  of  the  same  corps,  landing  for  refreshment  about  the  same 
time  from  a  small  vessel  on  the  neighbouring  coast,  took  up 
their  abode  in  a  grove  near  a  village,  with  of  course  every 
disposition  to  enjoyment  which  the  situation  would  give  rise 
to.  Here  the  disease  broke  out  among  them,  and  in  a  few 
days  more  than  two-thirds  of  the  party  were  destroyed  by 
itf !  In  ,these  instances,  a  high  susceptibility  to  the  disease 
firom  other  causes  than  marching  is  to  be  taken  into  account. 
A  part  of  the  corps  had  just  returned  from  the  Persian  Gulf, 

•  P.  12. 

t  Dr.  Kennedy,  without  examining  the  question,  wholly  discounte- 
nances the  idea  of  aerial  electricity  producing  the  epidemic,  and  ^'  would 
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Sa  it  was  at  Haidwar  in  April 
to  have  swept  off  twenty 
vet  to  have  been  confinnd  to  that 
BevcB  Bules  from  the  pfaa^. 
la  i2.«^aMMner  jame  visiiatioas  took  pfane  at  Panderpoor» 
T^^KtT  s  1S18.  at  Ihe  giMt  firir  of  Beejaagpir  in 
«a  al  the  pml  &ikV  ^  <k»  galf  of  Manaar  in  1822. 
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ticolarly  in  1821-25-29.  The  scenes  presented  on  these  oc- 
casions are  described  as  most  awful,  numbers  of  expiring 
persons  being  carried  into  the  temples  to  breathe  their  last 
before  the  idols.  One  of  these  gentlemen  counted  three 
hundred  unbaried  bodies  by  the  road-side,  in  a  distance  of 
fiye  miles,  with  the  birds  of  prey  devouring  them  (il«ia#tc 
Journal).  Thus  also  we  find  that  in  the  numerous  festivals 
of  the  Hindoos  at  every  town,  when  they  spend  great  part 
of  their  time,  night  and  day,  in  marching  up  and  down  in 
processions,  and  excite  themselves  almost  to  madness;  and 
in  the  Mohorrum  (Beyram  or  Ramzan)  of  the  Mussulmen*, 
when  similar  customs  prevail,  and  in  addition,  they  exhaust 
themselves  by  fasting  as  long  as  the  sun  is  above  the  horison 
— under  these  circumstances  we  continually  find  the  pesti- 
lence reaping  a  rich  harvest  of  victims  ;  for  whenever  a  na- 
tive feast  took  place  during  the  prevalence  of  the  epidemic, 
it  was  observed  to  be  attended  by  an  exacerbation  of  it  On 
the  appearance  of  the  disease  at  the  great  cities,  similar  ce- 
remonies have  generally  been  gone  through,  by  the  Hindoos 
particularly,  to  avert  the  wrath  of  the  Deity,  and  thus  they 
increase  the  evil  by  the  very  means  to  which  they  resort  for  its 
removal  *)*• 

Even  some  of  our  own  customs,  though  of  a  very  different 
nature,  seem  to  be  productive  of  the  same  effects,  and  by 
the  very  same  mode  of  operation.  It  is  related,  that  on  a 
ball  being  given  on  board  the  ship  Liverpool,  in  the  Hoogly, 
in  1819,  of  fifty  persons  present  at  it,  one-half  were  seized 
with  cholera,  and  ten  died  within  a  week  afterwards !  It 
would  appear  that  the  principal  cause  was  not  any  thing  par- 
ticularly connected  with  the  vessel  itself,  as  the  captain  and 
surgeon  of  the  ship  were  among  the  victims. 

*  **  Avicenna  remarks  the  particular  prevalence  of  cholera  in  the 
month  of  Ramzan/' — Bengal  Report, 

t  The  following  extract  from  a  native  newspaper  published  in  Cal- 
cutta, will  give  some  idea  of  the  nature  of  these  ceremonies,  and  of  the 
abject  superstition,  fostered  by  priestcraft,  of  the  Hindoos. 

*'  Jeypore.    The  hurkarus  reported  that  the  cholera  prevailed  in  the 
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I  have  already  mentioned  the  notices  which  Mr.  Scot  has 
given  of  thirty-four  epidemical  attacks  in  marching  corps,  and 
twenty-six  instances  of  corps  making  marches  without  en- 
countering the  disease.  These  insulated  moving  bodies  are 
admirably  adapted  to  elucidating  the  causes  of  the  epidemic ; 
and  if  we  had  a  knowledge  of  all  the  circumstances  attending 
these  sixty  cases,  we  should  probably  possess  data  on  which 
the  merest  tyro  might  solve  this  long-tried  problem.  These 
might  be  comprised  in  a  small  and  simple  table  for  each, 
showing  the  daily  temperature  and  meteorological  phenomena 
-*-the  daily  number  of  fresh  cases  of  the  disease — whether 
contagion  existed  in  it  on  setting  off/  and  its  absence  or  pre- 
sence in  the  inhabitants  of  each  halting  place  on  the  route— 
the  nature  of  the  country  at  each  halting  place — and  also  the 
facts  relating  to  the  previous  general  sasceptibility  of  the 
corps,  as  whether  it  had  lately  undergone  the  disease,  was 
healthy,  or  enfeebled  by  other  preceding  diseases,  &c.  Far 
different  b  the  actual  state  of  our  information  on  these  points. 
In  only  fifteen  of  these  instances  of  corps  which  suffered,  is 
the  accompanying  state  of  the  weather  at  all  noticed,  and  in 


city  to  an  alarming  extent,  and  a  hundred  people  a  day  died  of  the 
disease.  Ou  the  2d  of  April  the  band  of  state  commenced  playing^ 
and  the  astrologers  and  singers  attended.  On  the  3d  the  hurkams  re- 
ported that  a  rite  had  been  performed  to  rid  the  dty  of  cholera.  A 
brahman,  after  lighting  a  row  of  lamps,  containing  a  maund  and  ten 
seers  of  oil,  took  four  goats,  and  dri?ing  them  about  in  different  direc- 
tions, cut  the  throat  of  one  without  the  Red- bridge  gate,  of  another  at 
the  Motikatreh,  and  the  third  at  the  burying  ground ;  whence,  coming 
to  the  gate  of  the  palace,  he  lighted  a  wisp  of  straw,  and  ran  with  it 
to  the  Ohaudpul  gate,  where  he  killed  the  fourth  goat.  He  then  re- 
turned to  Krishu  Kond,  and  drew  some  water  from  the  well  in  bis  brass 
pot,  over  which  baring  muttered  a  charm,  he  sprinkled  some  of  it  upon 
the  wall,  from  which  simultaneously  issued  four  snakes,  who  fled  i^ 
wards  the  west.  Upon  their  departure  the  brahman  said,  '  these  are 
the  spirits  of  pestilence,  who,  in  the  shape  of  serpents,  have  infested  our 
city,  and  who  are  now  expelled ;  to  prevent  their  return,  let  the  people 
repair  on  Wednesday  to  the  temple  of  Haunman  without  the  Chandpul 
gate.'" 
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but  one  of  the  escapes.  On  the  other  points  still  less  infor- 
mation is  given.  But  the  facts  which  appear,  few  and  casual 
as  they  are,  seem  to  throw  considerable  light  on  the  subject 
I  will  therefore  briefly  notice  them,  in  the  order  in  which  they 
stand  in  Mr.  Scot's  valuable  narrative. 

The  8th  regiment  were  attacked  on  the  bank  of  a  little 
river,  which  was  so  swollen  as  to  detain  them  for  a  day.  A 
party  of  three  hundred  and  fifty  Europeans,  a  few  days  after, 
marching  from  Madras  to  the  northward,  experienced  a  tre- 
mendous hurricane  on  the  9th  and  10th  of  May,  1820,  against 
which  no  tent  could  stand  for  a  moment;  nevertheless  they 
continued  healthy  until  the  18th,  when  they  reached  Cuddapa, 
and  encamped  on  the  ground  just  left  by  the  other  corps  just 
mentioned,  with  some  of  their  men  dead  of  cholera  lying  on  it 
still  unburied.  On  the  19th  the  disease  appeared  in  them, 
and  immediately  after  became  very  prevalent.  Mr.  Scot  par- 
ticularly notices  their  not  being  attacked  on  the  occurrence 
of  the  storm ;  the  reason  doubtless  is,  that  the  sine  qua  non, 
contagion,  was  not  then  present.  But  I  have  proof  that  that 
very  storm  actually  was  the  exciting  cause  of  the  disease  in 
another  party.  Captain  Drew  of  the  17th  N.  I.  informed  me, 
that  he  was  marching  in  Mysore  when  he  encountered  Uiat 
storm  on  the  9th,  and  that  the  cholera  made  its  appearance  in 
his  party  the  same  night,  and  prevailed  severely  for  several 
days.  Shortly  afterwards  the  party  rejoined  their  corps,  also 
on  its  march,  at  Seringapatam.  The  corps  had  till  then  been 
free  from  the  disease,  but  from  that  time  a  few  straggling 
cases  occurred  in  it.  There  was  then  nothing  remarkable  in 
the  weather,  but  on  their  arrival  at  Serah  on  the  1st  of  June, 
they  experienced  another  violent  storm,  with  a  deluge  of  rain, 
and  on  the  following  day  about  fifty  cases  occurred  in  the 
sepoys :  that  the  corps  lost  nearly  one  hundred  sepoys  and 
four  hundred  camp  followers  on  the  short  march  from  thence 
to  Bellary,  the  rain  continuing  to  fall  in  great  quantities. 
This  corps  is  one  of  those  contained  in  Mr.  Scot's  detail,  but 
without  any  mention  of  the  weather  or  the  infected  detach- 
ment.   These  facts  are  equally  indicative  of  atmospheric 


392        INPLUBNCB  OP  MARCHING  OR  TRAVELLING 

inflaeDce  and  contagion.  The  gentleman  from  whom  I  ob- 
tained them  had  no  preconceived  opinions  to  sapport,  and 
my  own,  at  the  time  that  his  statement  was  noted  down,  though 
favonrable  to  the  fonner  were  adverse  to  the  latter. 

The  22d  regiment  had  marched  twenty  days,  with  Tariable 
sqaally  weather,  when  they  reached  Colar,  where  they  were 
attacked  with  the  e^emic.  The  weather  was  cluHy  and 
damp,  with  thick  clonds,  when  the  disease  appeared.  The 
situation  of  Colar  is  thus  described.  "  The  town  is  over- 
hang by  liurge  and  high  hills  to  the  north-west ;  it  is  open  to  the 
east,  bat  closely  ^arroanded  by  large  tanks,  rice  fields,  and 
so  much  wood,  that  room  could  scarcely  be  found  for  en- 
campment." We  shall  subsequently  see  that  rice-cultiyation 
has  appeared  to  be  one  of  the  great  local  causes  of  the 
epidemic*. 

The  weather  was  very  boisterous  and  rainy  whilst  the 
disease  prevailed  in  the  7th  regiment,  N.  I. ;  but  after  up- 
wards of  a  month's  suffering  from  it  they  recovered  health, 
though  the  same  weather  attended  them  on  their  renewed 
march,  and  they  found  the  disease  existing  on  their  route.  A 
corps  of  cavalry  marched  with  them,  when  the  disease  pre- 
vailed, yet  suffered  but  very  slightly.  With  the  22d  the 
weather  was  very  rainy  whilst  the  disease  prevailed,  and 
became  fine  when  it  disappeared.  The  21st  regiment  had 
very  rainy  weather  all  the  early  part  of  their  march,  but  no 
cholera  ''  until  after  the  air  had  become  dry,  the  sky  serene, 
and  the  route  near  the  sea  shore."  These  circumstances  are 
stated  strongly  by  Mr.  Scot,  as  it  appears,  to  show  the  nullity 
of  atmospheric  influence ;  but  let  us  look  a  little  further  into 
the  facts  of  the  case.     In  the  early  part  of  the  march  proba- 

*  It  is  effected  by  reducing  the  fields  to  perfect  levels,  and  inundating 
them  from  rivers  or  tanks  (artificial  lakes).  They  are  ploughed  in  the 
state  of  soft  mud,  and  the  rice  usually  transplanted  into  them.  The 
mud  is  kept  covered  with  a  thin  sheet  of  water  until  the  grain  approaches 
maturity,  when  the  supply  of  water  is  withheld,  and  the  ground  is 
allowed  to  dry  up.  There  are  commonly  two  crops  annually,  but  the 
principal  one  ripens  early  in  the  hot  season,  and  the  ficldtt  continue  in 
the  dry  state  till  the  rains. 
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bly  the  predispontion  to  the  disease  arising  from  the  march 
was  not  folly  formed,  or  contagion  may  not  have  existed. 
When  the  disease  attacked  them,  they  had  reached  the  sea- 
face  of  the  zilia  of  Nellore,  which  is  particularized  by 
Mr.  Sutton  in  his  detailed  report  on  the  preyalence  of  the 
epidemic  in  that  district,  as  having  saffered  most  severely 
during  both  visits  of  the  disease ;  and  the  explanation  is  to 
be  found  in  his  remark,  that  on  that  side  of  the  zilla  a  great 
deal  of  rice- cultivation  is  carried  on*.  And  Mr.  Scot  him* 
self  states  thb  route  to  be  one  of  those  which  were  particu- 
larly obnoxious  to  cholera  f.  In  the  neighbouring  district  of 
Guntoor  it  is  stated  that  the  villages  which  were  situated 
near  tanks  (and  consequently  rice-fields)  had  suffered  most  %• 

In  the  20th  regiment,  when  this  disease  appeared,  the 
weather  was  cool  and  cloudy,  with  rain  every  evening.  In 
the  1st  battalion  1st  reg^ent,  the  weather  was  cool,  with 
very  little  rain.  The  disease  is  attributed  to  eating  new 
unripe  grain.  The  46th  regiment  was  healthy  on  their  march, 
until  they  experienced,  one  night,  a  violent  storm  of  wind 
and  rain  ;  the  next  day  six  cases  appeared  in  the  soldiers,  and 
five  or  six  more  in  the  camp-followers ;  after  which  there  was 
no  further  appearance  of  the  disease.  The  8th  regiment 
was  attacked  whilst  encamped  on  low  ground  near  a  tank, 
with  the  thermometer  at  115".  Whilst  suffering  from  the 
disease,  a  party  of  artillery  in  health  one  day  took  up  the 
gpround  of  encampment  they  had  just  left,  with  several  of 
their  unburied  dead  on  it.  That  party  was  attacked  the  same 
day§.  The  2d  battalion  1st  regiment,  was  attacked  when 
encamped  in  a  recess  among  hills,  near  a  tank.  The  weather 
is  stated  to  have  been  "  generally  good,  the  sky  clear,  the 
days  hot,  and  the  night  cool."  On  "  two  successive  days  there 
were  thunder-storms  with  wind  and  rain,  and  on  these  days 
the  number  of  attacks  was  greater  than  for  some  time  before.'* 
The  disease  was  also  observed  to  prevail  with  particular  seve- 
rity at  the  time  of  new  moon.  It  afterwards  abated,  but 
just  before  the  ensuing  full  moon  resumed  its  virulence,  and 

•  P.  38.  t  P.  22.  t  P  42.  §  P.  48. 
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for  a  few  days  more  raged  as  severely  as  ever*.  Two 
hundred  and  eighty-three  sepoys,  probably  macb  more  than 
one-fourth  of  their  total  nnmber,  were  attacked. 

The  4th  regiment  was  attacked  during  excessive  heat.  A 
fall  of  rain  took  place  a  week  afterwards,  after  which  the 
disease  began  to  abate,  and  in  a  fortnight  more  ceased ;  and 
the  corps  made  the  rest  of  a  long  march  in  the  rainy  season 
without  any  return  of  it.  With  the  6th  regiment  the  weather 
was  exceedingly  hot  and  dry  during  the  first  half  of  the  pre- 
valency,  in  the  latter  part  cool  and  rainy.  With  the  24th 
the  weather  was  *' delightful"  when  the  disease  prevailed. 
The  2d  regiment  suffered  during  the  rainy  season,  and  in  a 
tract  of  country  where  cholera  wa?  prevailing.  In  the  53d 
regiment  the  disease  commenced  with  a  case  a  day  for  four 
days.  On  the  third  day  they  experienced  a  great  increase  of 
temperature  on  descending  from  the  Mysore  into  tiie  Camatic, 
and  the  same  day  a  thunder-storm,  so  violent  that  the  wind 
threw  down  their  tents,  and  after  the  next  day  the  disorder 
progressively  increased.  These  are  all  the  notices  of  the 
states  of  the  weather  which  occur  during  these  attacks. 

Many  more  instructive  facts  might  be  gleaned  from  the  cir- 

*  Mr.  Gonnel,  staff,  surgeon  of  Hydrabad,  also  reports,  that  he  has 
observed  the  disease  to  be  most  prevalent  at  new  and  fall  moon,  and 
that  the  natives  had  themselves  made  the  same  observation.  It  is  not, 
however,  my  intention,  at  least  at  present,  to  resume  the  subject. 
Mr.  Scot  has  collected  a  great  number  of  facts  regarding  it,  from  whence 
he  infers,  that  this  influence  in  the  present  instance  has  had  no  exist- 
ence. But  I  must  be  permitted  to  say,  that  Mr.  Scot  appears  generally  to 
lean  to  the  sceptical  side  of  an  argument.  I  have  not  leisure  at  present  to 
examine  the  facts  which  he  adduces,  or  the  numerous  others  which 
might  be  collected ;  but  so  strong  is  the  impression  on  my  mind,  from  my 
own  experience  and  researches,  supported  in  so  many  instances  by  the 
observations  of  others,  and  by  analogy,  that  I  am  confident,  when  the 
subject  is  sufficiently  investigated,  the  influence  of  the  moon  on  the 
disease  will  be  found  perfectly  evident.  Dr.  Kennedy  says,  the  consti- 
tution both  of  the  native  of  India  and  the  denizen  is  as  evidently  under 
sol-lunar  influence  as  the  ocean  itself ;  ''or,  what  is  the  same  thing, 
under  the  influence  of  the  changes  of  weather  which  accompany  the 
changes  of  the  planet."— iVb^^#  on  Cholera,  p.  129. 
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cuinstances  of  these  cases,  but  already  this  detail  has  ex- 
tended to  too  g^at  a  length.  A  few  farther  observations  of 
a  more  general  nature  may  however  be  permitted.  The 
marches  were  all  of  considerable  length,  from  one  to  five 
months.  In  general,  the  disease  was  far  from  prevailing 
through  the  whole  march.  Often  the  corps  has  set  off  with 
it  prevailing  to  a  slight  degree^  or  it  has  appeared  in  the  be- 
ginning in  a  straggling  manner,  and  has  so  gone  on  for  some 
time,  until  all  at  once  it  started  up  in  a  violent  degree :  but 
in  general,  as  on  other  occasions,  like  a  paroxysm  of  disease 
in  the  predisposed  individual,  it  had  a  more  defined  beginning, 
a  rapid  course  to  its  crisis,  and,  after  no  long  time,  usually 
a  complete  end.  It  was  generally  got  rid  of  before  the  end 
of  the  march,  and  often  the  remainder  of  a  long  march  has 
been  got  through  in  health,  even  under  un&vourable  circum- 
stances of  weather,  and  the  presence  of  the  disease  on  the  route. 
Its  external  causes  would  appear  to  have  been  still  present, 
but  the  susceptibility  was  exhausted,  and  seemed  even  here 
not  to  be  quickly  reproduced.  But  one  instance  of  a  second 
attack  in  the  same  march  is  mentioned.  The  attacks  however 
appear  to  be  more  protracted  and  irregular  than  in  quarters. 
In  various  instances  they  have  been  attacked  when  making 
halts  of  some  days.  On  other  occasions  they  make  long  halts 
when  attacked,  either  firom  being  unable  to  proceed,  or  in 
hopes  of  thus  getting  rid  of  the  disorder,  without  finding  it; 
prevalence  materially  affected  by  the  change.  Instances  also 
have  been  mentioned,  where  the  entire  prevalence  was  after 
the  conclusion  of  the  march. 

In  many  instances  it  is  distinctly  proved,  that  the  towns  and 
villages  through  which  the  infected  corps  passed  were  quite  free 
from  the  epidemic  at  the  time ;  the  diseased  body  passing  on  (if 
they  were  able  to  move  at  all)in  a  state  of  the  most  intense  general 
suffering,  and  bearing  with  them  the  seeds  of  further  dbease  and 
death,  whilst  the  peaceful  inhabitants  of  the  country  were  en- 
joying perfect  health ;  —  as  if  the  hand  of  Providence  would 
thus  signally  mark  his  aversion  to  the  calling  of  the  soldier. 

It  was  more  difficult  for  the  observers  to  ascertain  whether 
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the  disease  was  actually  conveyed  to  the  healthy  villages  by 
the  passage  of  the  infected  body ;  but  in  various  instances  it 
is  clearly  recorded  that  such  was  the  case.  Thus  in  the 
1st  and  15th  and  34th  regiments  it  is  stated,  that  it  broke  out 
after  the  passage  of  the  corps,  at  every  village  on  their  route 
through  entire  districts.  On  several  other  occasions  it  is 
noticed  that  it  was  not  thus  transferred,  and  that  even  other 
corps  following  closely  in  the  rear  of  the  infected  corps  have 
escaped.  These  circumstances  are  equally  probable  with  the 
former;  for  doubtless  the  contagion  would  be  conveyed  or  not, 
as  it  met  with  favouring  circumstances  of  susceptibility,  me- 
teoric influence,  and  malaria,  or  was  robbed  of  its  sting  by 
a  serene  and  healthy  atmosphere,  and  repulsed  by  constitu- 
tions indisposed  to  its  reception.  It  is  even  probable,  that  the 
instances  in  which  it  thus  fails  to  be  propagated  would  be 
more  numerous  than  the  reverse ;  for  we  have  seen  that  march- 
ing produces  a  high  susceptibility  of  the  disease,  whilst  it 
exists  in  but  a  very  low  degree  in  the  fixed  population. 

The  interesting  question  next  arises,  to  what  particular 
cause  or  causes  exclusively  attending  the  march  of  troops  or 
private  journeys  are  we  to  attribute  this  very  marked  effect? 
On  this  point  I  have  to  confess  not  having  been  able  to 
arrive  at  any  satisfactory  conclusion ;  for  if  we  analyze  the 
change  of  life  attending  a  march,  each  of  its  particular  cir- 
pumstances  appears  to  be  inadequate  to  the  effect ;  and  any  of 
them  that  may  be  set  up  as  the  cause,  seems  to  be  assailable 
by  almost  unanswerable  arguments. 

It  is  indeed  very  surprising,  that  a  change  of  life,  which  has 
so  generally  been  observed  in  all  countries  to  have  a  favour- 
able effect  on  the  human  frame,  should  ever  be  thus  produc- 
tive of  disease  ;  and,  in  particular,  an  observer  of  the  usual 
effect  of  marching  in  India  on  the  health  of  troops  would 
never  have  predicted  that  that  circumstance  would  render 
them  obnoxious  to  cholera,  or  indeed  any  other  disease.  It  is 
commonly  found  that  both  officers  and  soldiers  enjoy  a  high 
degree  of  health  whilst  marching.  I  have  found  the  hospital 
admissions  of  a  whole  corps,  from  being  four  or  five  daily. 


IN   PRODUCING   THE    DISEASE.  397 

entirely  suspended  all  the  early  part  of  a  march ;  so  that, 
leaving  the  sick  behind,  I  have  enjoyed  a  sinecure — a  rare 
circumstance  for  the  regimental  surgeon —*- for  a  fortnight. 
The  regular  gentle  exercise,  the  daily  change  of  air  and 
scene  in  a  beautiful  country,  attended  with  constant  novelty 
and  amusement,  render  a  march  in  India  commonly  a  scene 
of  great  enjoyment,  and  more  like  a  party  of  pleasure  than 
the  performance  of  a  duty.  The  marches  are  made  very 
early  in  the  morning,  and  the  **  auroral  gaiety  "  that  so  con- 
spicuously attends  them,  both  in  officers  and  men,  show  that 
they  are  no  tasks.  Even  the  horses  partake  of  the  general 
hilarity  and  health;  they  prance  and  grow  fat  notwithstanding 
their  additional  labour,  and  being  picketted  in  the  sun  often 
with  the  thermometer  at  140''. 

The  principal  circumstances  of  difference  between  troops 
on  the  march  and  in  quarters,  winch  appear  capable  of  pro- 
ducing disease,  may  be  stated  as  follows : — 

1.  An  increase  of  temperature  during  the  day,  usually  of 
10°  or  15%  arising  from  the  change  from  houses  into  tents ; 
and, 

2.  The  same  imperfect  defence  from  the  cold  and  moisture 
of  the  atmosphere. 

3.  A  degree  of  labour,  which  to  soldiers  is  unwonted. 

4.  Exposure  to  contagion  on  the  route. 

The  sudden  increase  of  temperature,  which  we  know  to 
be  one  of  the  great  predisposing  causes  of  the  disease,  has 
appeared  to  be  the  condition  of  which  we  are  in  search, 
and  doubtless  has  had  considerable  share  in  the  effect.  But 
how  very  often  the  epidemic  has  appeared  in  marching  corps 
when  the  heat,  even  of  tents,  was  moderate !  and  did  we 
not  in  the  same  years  constantly  suffer  high  degrees  of  heat, 
even  suddenly  arising,  in  the  hot  weather  in  quarters,  without 
this  remarkable  production  of  cholera  ?  It  is  not  found  that 
troops  in  standing  camp  thus  constantly  suffer  from  the  disease. 

And  with  regard  to  the  atmospherical  vicissitudes,  and 
exposure  to  sudden  cold  and  moisture,  on  which  so  much 
stress  has  been  laid  in  explaining  the  causes  of  cholera, 
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-•certainly  the  thermometer  falls  at  night  much  lower,  as 
well  as  rises  higher  in  the  day,  in  the  tent  than  in  the 
house;  and  very  imperfect  is  the  defence  from  rain  and 
cold  winds,  particularly  to  the  poor  camp-follower,  who 
has  generally  no  other  than  a  piece  of  cloth  or  thin  blanket 
set  up  tent- wise;  and  these  exposures,  when  present, 
must  have  been  highly  influential.  But  again,  how  often  the 
disease  has  appeared  in  these  bodies  when  there  was  little  or 
nothing  of  this  kind  to  account  for  it ;  and  besides,  it  is  not  in 
such  exciting  causes  that  we  can  find  the  explanation ;  for,  as 
we  have  seen,  the  disease  continues  to  prevail  long  after  a 
corps  arrives  in  quarters,  and  even  sonietimes  does  not  begin 
till  after  the  arrival. 

The  distance  marched  each  day  is  about  ten  or  twelve  miles, 
with  a  day's  halt  after  every  third  march ;  no  considerable 
labour  certainly  to  men  in  the  vigour  of  life ;  but  to  the  deli- 
cately-formed sepoy  (who  carries  his  knapsack,  which  the  Eu- 
ropean soldier  usually  does  not)  and  his  family,  unaccustomed 
to  labour,  it  may  often  produce  that  exhaustion  of  the  frame 
which  renders  it  susceptible  of  cholera ;  and  this  is  probably 
the  cause  which  has  had  the  greatest  share  in  the  effect  But 
why  should  the  disease  continue  to  prevail  long  after  the 
frame  has  had  time  to  recruit  itself  by  rest  ?  Upon  the  whole 
it  appears,  that  though  each  of  these  causes  separately  is 
quite  inadequate  to  the  effect,  combinations  of  them  may 
present  circumstances  sufiiciently  favourable  for  the  develop- 
ment of  a  general  attack ;  and  we  have  seen  bow  often  con* 
tagion  encountered  on  the  march,  has  proved  the  lighted 
match  which  has  immediately  produced  that  explosion. 

But  '*  there  is  more  in  nature  than  our  philosophy  dreams 
of^**— -much  as  it  is  addicted  to  dreaming.  The  true  cause  may 
lie  deeper,  yet  be  exceedingly  simple  when  arrived  at. 
Whether  it  is  from  the  act  of  locomotion  —  or  the  change  of 
air  and  scene — or  the  entire  change  of  mode  of  life  —  or  all 
together,  we  are  sensible  of  a  corresponding  change  in  our 
frames  on  making  an  unwonted  journey.  There  is  an  excite* 
ment  produced— an  increased  intensity  of  action  in  various 
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foDctions,  circulation,  appetite  and  digestion,  8cc.  and  such 
an  alteration  in  oar  feelings  as  almost  to  make  us  doubt  our 
identity, —  almost  to  contradict  the  apophthegm,  "  coelum  non 
animum  mutant,"  &c.     Dr.  Prout  has  shown,  that  the  che- 
mical function  of  respiration  is  greatly  influenced  by  various 
external  causes,  and  different  states  of  the  frame ;  that  the 
quantity  of  carbonic  acid  gas  produced  (and  consequently,  that 
of  oxygen  consumed)  is  remarkably  diminished  by  violent  ex- 
ercise, long  abstinence,  the  depressing  passions,  alcohol,  &c. ; 
agents  which  are  well  known  to  be  generally  injurious  to  our 
frames,  but  increased  by  an  opposite  class — unhappily  few, 
and  less  marked  in  their  effects  in  other  instances  as  well  as  in 
this — as  moderate  exercise  and  the  exhilarating  passions ;  that 
it  is  subject  to  great  and  sudden  fluctuations,  and  when  it  is 
from  any  cause  raised  above  its  ordinary  standard,  it  is  after- 
wards consequently  depressed  below  it.     May  it  not  then  be 
conjectured,  that  the  great  changes  in  the  system  produced 
by  travelling,  influencing  this  as  well  as  other  functions,  pro- 
duces some  change  in  it  (probably  its  occasional  excessive  de- 
pression) which  is  immediately  connected  with  the  production 
of  cholera  in  our  frames  ?     We  cannot  suppose  that  that  most 
momentous  process  can  be  changed,  as  it  is  actually  shown 
by  experiment  to  be,  without  some  corresponding  changes  in 
the  frame,  or  a  tendency  to  them  —  a  risk  of  the  derange- 
ment of  the  harmony  of  its  functions!    The  discoveries  of 
Dr.  Prout  and  others,  regarding  the  variations  in  this  function, 
appear  to  be  among  the  most  important  facts  that  have  been 
brought  to  light  in  physiology  in  modem  times.     Whether 
electricity  be  concerned  in  it  or  not,  they  seem  to  furnish  a 
clue  to  some  of  the  great  arcana  of  the  immediate  causes  of 
disease.     Messrs.  Allen  and  Pepys  have  discovered,  that  the 
quantity  of  carbonic  acid  produced  was  less  during  sleep  than 
when  waking  (a  circumstance  probably  connected  with   the 
evident  change  in  the  mechanical  part  of  the  process  on  the 
occurrence  of  sleep) ;  and  is  it  not  during  sleep  that  the  frame 
is  found  to  be  most  susceptible  of  disease  ?     It  is  well  known 
that  a  vessel  may  lie  off  a  malarious  coast  in  a  hot  climate  for 
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a  long  time,  and  the  crew  be  daily  employed  ashore,  yet  shall 
not  be  affected  with  fever  as  long  as  they  sleep  not  on  shore. 
So  also  we  usually  bear  great  exposure  to  cold  and  wet 
without  injury  whilst  awake ;  but  if  we  sleep  on  the  roof  of  a 
coach,  or  at  home  in  wet  clothes,  or  damp  sheets,  or  in  a 
draught  of  cold  wind,  we  "  catch  cold,"  and  a  catarrh,  a 
fever,  or  any  other  disease  to  which  we  may  be  predisposed, 
is  produced.  So  also  it  has  been  universally  observed,  that 
cholera  generally  makes  its  attack  at  night.  Such  likewise 
is  the  case  with  the  paroxysm  of  epilepsy ;  and  often  have  I 
felt  the  cold  fit  of  an  intermittent  springing  out  of  a  midday 
siesta. 

But  however  indistinct  may  be  our  view  of  the  immediate 
causes  of  this  particular  prevalence,  the  truth  of  the  general 
theorem  is  not  the  less  evident,  that  the  movement  of  troops, 
and  probably  also  their  residence  in  stationary  camp  or  bivouac, 
are  a  most  powerful  means  of  both  reproducing  and  dissemi* 
nating  the  disease.  Even  in  the  foregoing  brief  excerpta  from 
the  histories  of  the  epidemic,  how  often  have  we  seen  the 
expiring  embers  of  the  disease  by  this  means  fanned  into  a 
Same  in  a  body  of  men,  and  again  dispersed  by  it  with  fatal 
effect  over  a  whole  line  of  country  ?  These  are  facts  for  our 
rulers  to  weigh  and  to  act  upon.  They  clothe  war  with  ad- 
ditional horrors,  and  exhibit  its  destructive  influence  extend- 
ing far  beyond  its  immediate  sphere  of  action.  Should  this 
epidemic  unfortunately  overspread  all  Europe,  and  (what  is 
still  more  to  be  apprehended)  afterwards  maintain  a  perma* 
nent  footing  in  it,  as  it  has  done  in  India,  the  share  which  war 
will  have  in  generating  and  fostering  it,  and  preventing  its 
natural  dissolution  or  extirpation,  will  probably  become  so 
evident,  that  all  thinking  persons  will  unanimously  see  the 
necessity  of  avoiding  or  suppressing  that  scourge  of  the 
human  race  —  of  our  own  infliction,  but  greater  than  any  in* 
flicted  by  Providence  in  the  form  of  epidemical  diseases  — 
which  the  progress  of  civilization  should  ere  now  have  banished 
from  the  world. 


SECTION  IV. 


OF  THE  INFLUENCE  OF  LOCALITIES  ON  THE  PREVALENCE 

OF  THE  EPIDEMIC. 

Proposition  IX.  The  disease  shows  an  evident  preference 
for  the  low  and  level  parts  of  a  coontry,  and  avoidance 
of  more  elevated  tracts. 

X.  It  is  found  to  prevail  most  severely  in  all  the  moist,  close, 
and  filthy  parts  of  any  city  or  neighbourhood. 

XI.  It  commonly  follows  the  course  of  rivers,  both  navigable 
and  unnavigable. 

XII.  It  prevails  most  severely  in  all  those  countries  and 
places,  where,  from  the  prevalence  of  the  endemic  fever, 
malaria  is  known  to  exist ;  and  in  snch  situations  its  epi- 
demic duration  has  commonly  been  greatly  protracted. 

It  has  often  been  remarked  in  the  histories  of  other  epide- 
mics, that  they  have  been  found  particularly  to  affect  low  and 
unhealthy  situations,  and  that  the  opposite  description  of  loca- 
lities were  inimical  to  their  existence  or  diffusion  ;  but  never 
have  these  circumstances  been  so  generally  and  distinctly 
observed  and  recorded  as  in  the  present  instance.  No  sooner 
had  the  disease  begun  to  emerge  in  every  direction  from  the 
low  and  level  territory  of  Bengal  Proper,  than  it  was  found  to 
spread  along  the  lines  of  country  similar  to  those  in  which  it 
had  its  birth,  and  to  shun  the  more  elevated  tracts  which  it 
then  first  encountered.  Subsequently  we  find,  as  it  proceeds 
through  the  upper  provinces,  it  is  repelled  by  the  extensive 
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and  greatly  elevated  plateaa  which  runs  parallel  with  the 
Ganges  at  the  foot  of  the  great  lines  of  Himalaya  monntainSy 
and  is  in  fact  their  lower  range.  And  at  the  same  time  far  to 
the  westward,  in  Rajapootana,  the  same  fact  is  evident.  "  In 
June  1818,  it  had  got  the  length  of  Kotah,  when  it  is  said  to 
have  cut  off  a  hundred  men  a  day,  and  to  have  produced  such 
dismay  that  the  inhabitants  were  abandoning  the  city  in  dis- 
traction. Having,  however,  reached  the  high  and  mountainous 
tract,  which  has  invariably  been  found  inimical  to  its  existence, 
it  seems  now  to  have  died  away  —  a  proof  of  this  is,  its  never 
having  reached  the  states  of  Oudeypoor  and  Ajmere."  In 
like  manner  Mr.  Jameson  traces  its  course  from  Cuttack  along 
the  Mahanuddy  to  the  countries  about  the  upper  part  of  that 
river,  and  finds  it  but  slightly  affecting  the  contiguous  moun- 
tainous tracts  of  Ramghur  and  Sirgooja.  And  not  only  were 
the  elevated  tracts  and  table-lands  partially  or  wholly  ex- 
empted, but  the  insulated  mountains  and  bill-forts,  as  Kho- 
tass,  Adjeghur,  and  Kalliugur,  which  enjoyed  an  entire  immu- 
nity, whilst  in  the  plains  all  around,  even  to  their  very  feet, 
the  pestilence  was  sweeping  off  its  tithe  of  victims. 

Mr.  Jameson  finds,  ''  there  is  abundant  proof  that  in  high, 
dry,  and  generally  salubrious  spots,  it  was* both  less  frequent  in 
its  appearance,  and  less  general  and  fatal  in  its  attacks,  than 
in  those  that  were  low  and  manifestly  unwholesome.  This 
indeed  might  have  been  previously  concluded  fron  a  general 
observance  of  the  different  coarse  pursued  by  it  in  die  low 
and  stagnating  climate  of  Bengal,  where,  having  once  gained 
head,  it  tarried  for  years,  and  in  the  pure  and  elastic  atmo- 
sphere of  the  upper  provinces,  in  which  it  was  slowly  received 
and  quickly  lost.  But  if  we  trace  it  in  its  progress  through 
different  cities  and  tracts  of  country,  we  shall  find  this  modi- 
fication of  its  agency,  according  to  difference  of  situation* 
almost  invariably  taking  place.  Jessore,  the  place  in  whick 
the  disorder  first  put  on  a  very  malignant  form,  is  a  crowded, 
dirty,  ill-ventilated  town,  surrounded  by  a  thick  jungle,  and  in 
the  rains  by  an  immense  quantity  of  stagnant  water.     Here, 
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accordingly,  the  disease  did  unspeakable  mischief,  and  its 
ravages  were  not  diminished  antil  (he  inhabitants  abandoned 
the  city.  *  *  *  In  Sylhet  the  influence  of  situation  was 
perhaps  more  remarkable  than  in  any  other  quarter.  From 
the  uniform  result  of  queries  sent  round  to  the  police  officers 
of  the  different  departments,  it  appeared,  that  the  Tillages  in 
which  it  raged  most  extensively,  were  considered  by  the 
natives  as  comparatively  unhealthy  and  obnoxious  to  intermit- 
tent fevers,  being  exposed  to  the  effluvia  arising  from  marshes 
and  extensive  lakes  in  which  the  Zila  abounds,  parti- 
cularly towards  the  south-west  division,  where  the  g^atest 
number  of  victims  fell.  The  sepoy  lines,  on  the  contrary, 
being  placed  from  sixty  to  one  hundred  feet  above  (he  general 
level  of  the  country,  had  scarcely  any  cases,  excepting  such  as 
occurred  in  persons  on  guard  at  the  different  outposts. 

**  In  Nuddea,  high  and  dry  places  and  upper-roomed  houses 
were  more  free  than  low  and  marshy  spots  with  luxnriant  ve- 
getation.  In  the  barracks  of  the  European  regiment  at  Ber- 
hampore,  of  twenty- four  casualties,  seventeen  took  place  in 
two  companies  inhabiting  the  lower  range.  Tfaas  range  was 
very  damp,  and  had  in  its  vicinity  to  the  north-east  an  exten- 
sive swamp,  from  which  an  offensive  stench  proceeded. 
The  disease  showed  no  variety  of  appearance  in  Rajshahy, 
because  almost  every  town  and  village  are  equally  surrounded 
by  ditches  full  of  stagnant  water  and  filtb  of  every  kind ;  b«t 
in  Malda,  only  the  villages  lying  in  the  flats  near  the  river 
were  attacked.  In  Bhaugulpore  all  the  lofty  open  country 
escaped,  whilst  those  parts  most  subject  to  fevers,  suffered 
severely.  The  troops  and  followers  in  the  cantonment  of 
Carringfur  entirely  escaped,  although  two  villages  situated 
immediately  on  their  boundary  ditch  suffered  dreadfully.  But 
tile  cantonments  were  seventy- two  feet  above  the  villages*." 
Numerous  other  facts  to  the  same  effect  occur  in  the  course  of 
the  worki  and  various  other  instances  of  exemption  of  troops, 

•  P.  21,33,  106,  etseq. 
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It  vas  ia  d»e  fint 
iKMtt  froK  fiitttsUos  «€ie  cUeAt  icaaadsdUc  !■  its  aAse- 
4|4i«fit  visa«wcnipCMiwkiveHCnkit»raMcli  tke  plaoes  it 
bad  kft  free  before ;  asd  riia  ■iiIimiih  aro  reoovdedofits 
m^aduag  those  places  alone,  on  its  seooad  tov  thRWgfca 
proflo^e;  the  otken,  ootwitlistaiidiiis  tkeir  dBsadvaatage  (^ 
«ii4iatMMi  (theiir  susceptibility  beiag  ^^irk—ctoJ  bj  tke  fonner 
irisit)  mioymf  inummitj  io  their  tun.  Bat  ia  gcBenl  tfaey 
suflbred  ajgaio,  and  eren  sometiiBes  wman  severeij  tlnn  at 
first  It  would  appear  that  on  these  snbfieqneat  oocnaons  ibe 
disefliie  bad  obtained  a  greater  d^;ree  of  Tinilaioe  than  at 
first,  and  eboosiog  the  most  fafoarable  time  of  the  jear  for 
liM  raappearaDce,  was  tbas  enabled  to  extend  over  locaKtiefl 
wbkb  ware  before  inaccessible  to  it.  Hence  also  appears  to 
have  bappoDcd  the  analogous  fact  of  its  reaching  in  those 
ieoond  viiits  tbe  less  susceptible  classes  of  people,  as  well  as 
places,  0i  will  be  subsequently  proved.  That  these  places 
were  not  finally  exempted,  is  therefore  no  proof  that  they  weio 
equally  obnoxioui  to  the  disease  with  the  others.    The  post- 
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ponement  of  their  periods  of  attack,  and  in  general  their 
being  visited  to  a  less  extent  and  by  a  milder  type  of  the 
disease,  sufficiently  show  that  they  were  intrinsically  less  un- 
der its  influence. 

Let  us  now  endeavour  to  trace  the  influence  of  localities 
in  the  epidemic  in  a  few  instances  on  the  peninsula.  Although 
the  climate  of  that  country  greatly  difiers  from  that  of  Bengal, 
particulariy  in  being  in  a  great  measure  free  from  endemic 
feTer»  the  disease  in  general  seems  still  to  have  obeyed  the 
same  laws.  Mr.  Dean  reports : — "  As  far  as  I  have  made  any 
observation  on  the  subject,  a  humid  atmosphere  is  more  preg- 
nant with  this  pestilential  disease  than  a  dry  clear  one ;  and 
whenever  the  disorder  has  prevailed  in  the  regiment,  it  has  been 
more  frequent  and  fatal  under  those  circumstances  than  at 
other  times ;  and  from  all  I  have  heard,  high  situations  are 
less  exposed  to  the  disease  than  others.  Not  one  case  oc- 
curred in  the  troops  stationed  on  the  hill  forts  of  Trimbuck 
and  others  in  Candeish,  during  the  last  season  (1818),  and 
although  the  disease  appeared  in  the  lower  fort  of  Asseerghur 
at  the  commencement  of  the  present  rains,  in  the  battalions 
of  sepoys  stationed  there,  yet  the  Europeans  stationed  in  the 
upper  fort  did  not  sufl^er ;  but  in  a  party  of  them  invalided  and 
marching  to  Jaulna,  the  disease  appeared  and  several  fell  vic- 
tims.'' Mr.  Sutton,  who  gives  a  detailed  account  of  the  pro- 
gress of  the  disease  through  the  district  of  Nellore,  states, 
that  certain  populous  towns  on  the  western  frontier,  and  a 
large  portion  of  its  south-west  part,  entirely  escaped  the  first 
year,  being  all  somewhat  elevated  above  the  low  plain  which 
forms  the  rest.  However,  in  the  following  year  they  were  all 
visited,  as  well  as  the  rest  of  the  district,  during  the  hottest 
season  and  commencement  of  the  rains  ;  and  on  this  occasion 
it  exhibited  a  more  malignant  form  than  at  first.  There  is  a 
table  land,  about  fifty  miles  in  length  and  half  that  breadth, 
termed  the  Neelgherry  mountains,  lying  to  the  west  of  Cali- 
cut ;  being  a  part  of  the  great  range  of  western  Ghauts,  ele- 
vated from  five  to  eight  thousand  feet  above  the  sea,  and  con- 
seqaently  enjoying  a  temperature  25^  or  30°  lower  than  that 
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of  the  Burroundiog  p'ains.  From  a  journey  made  in  1821 
into  that  interesting  little  plateaa  (which  has  since  become  an 
object  of  great  attraction  to  the  European  inhabitants  of  the 
peninsula,  both  for  health  and  pleasure)  I  ascertained  that  the 
epidemic  had  almost  depopulated  various  villages  situated 
about  the  highly  malarious  base  of  the  plateau,  but  had  never 
been  able  to  ascend  it ;  nor  I  believe  has  it  ever  since  ap- 
peared there.    Yet  a  considerable  population  exists  on  it*. 

*  The  Nedgherry  was  almost  unknown  to  the  Europeans  in  India 
until  a  few  years  ago,  when  a  pleasure  party  of  officers  accidentally 
ascended  it,  and  were  astonished  to  find  on  it  abundance  of  hoar  frost  and 
ice*   When  I  explored  it  in  1821  (partly  in  the  footsteps  of  the  distin- 
guisbed  naiuralisl,  M.  de  Lechtenault),  the  thermometer  stood,  in  the 
plua  of  Coimbatoor  at  its  base,  at  98°  in  the  day,  and  sunk  very  little 
below  il  ai  aight    In  the  course  of  a  morning's  march  I  easily  as- 
i^^aded  itsi  abrupt  «^>  and  attuned  the  first  level  of  about  four  thou- 
S4Mid  le«l  aboT«  the  pkdn.    There  I  found  the  thermometer  rise  no 
)a^rth«a4^»  attd  sink  at  night  to  58°;  which,  under  the  circum- 
$tiMKN^  >irak»  a  hyperbiMreedi  icMl    But  to  wrap  ourselves  at  night  in  the 
iitw  MjuJkH^i  fdr^vkM  IW  the  oeeasion  and  keep  it  out,  was  a  luxury 
teir#iM^  t  hn  9lhwr  rttfyecto  kht  change  was  equally  great :  no  tranapor- 
laiiv*  fv<v«Ml  ia  llftAnfeiaa  Nights  could  have  been  more  surprismg. 
'tV  le^*^  </t^  thir  vvwalry  fv^nned  a  perfect  contrast  with  that  of  the  plain 
^'l^^xNv  >h^*W  a(i^ ««  KH>ked  down  upon  it,  appeared  to  be  covered  with  a 
WruiH^  i)W^^    It  was  excessively  mountainous,  with  patches  of  high 
IUt<:^l  i«tt«f«»per$«d  with  grassy  tracts  and  cultivation.    The  trees  and 
9»hnib»  vrare  ia  general  perfectly  different  from  those  below ;  and  among 
Iheai  we  recogalaed  with  pleasure  many  of  the  common  plants  of 
Europe,  which  we  never  see  on  the  common  level  of  India ;  for  there 
scarcely  one  of  the  vegetable  products  of  £n{(land,  from  the  forest  tree 
to  the  blade  of  grass,  exists  in  the  state  of  nature.    For  some  time 
it  was  one  of  our  chief  amusements  to  search  out  these  old  friends,  and 
happy  we  were  to  shake  hands  even  with  a  thistle  or  a  nettle.    Many 
patches  of  marsh  are  scattered  over  the  surface,  f^om  which,  as  well 
as  from  the  woods,  malaria  Is  to  be  apprehended ;  and  from  the  number 
of  attacks  of  intermittent  which  appear  among  the  visitors  of  the  BiUs 
shortly  after  their  arrival,  I  feared  that  that  circumstance  would  be  a 
great  drawback  to  the  pleasure  and  utility  of  the  climate ;  but  it  ap- 
pears from  later  observation  that  these  attacks  do  not  originate  on  the 
plateau.    On  the  plwn  of  Coimbatoor  T  found  water  boil  at  21  Oj'*;  at 
various  places  on  the  lower  level  of  the  plateau  at  202^,  203^,  and  on  the 
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So  also,  in  a  similar  but  smaller  and  less  elevated  tract  of 
**  Hills"  near  Salem,  the  disease  was  equally  unknown ;  bnt 
Mr.  Scot  seems  inclined  to  attribute  that  circumstance  to  non- 
intercourse. 

Seringapatam  is  one  of  those  noxious  spots  so  devoted  to 
fever,  that  they  should  be  shunned  by  man  as  a  residence  if  he 
is  unable  to  remove  the  cause.  It  lies  in  a  basin,  formed  on 
all  sides  by  hills,  and  is  surrounded  to  a  considerable  distance 
by  rice-fields,  watered  from  canals  drawn  from  the  Cauvery, 
and  carried  off  at  considerable  angles  from  the  river  along  the 
sides  of  the  neighbouring  heights.  The  ground  between  them 
and  the  parent  stream  is  formed  into  a  succession  of  terraces^ 
and  thus  kept  continually  overflowed  whilst  the  grain  is  grow- 
ing, but  suffered  to  dry  up  for  its  ripening.  To  the  miasmata 
thus  produced  I  have  always  attributed  the  fevers  which  pre* 
vail  there* ;  for  there  is  neither  swamp  of  any  other  descrip- 

more  elevated  eastern  part  at  197^,  198°.  Calculating  five  hundred  and 
fifty-five  feet  for  every  degree  of  the  boiling  point  below  212°,  I  inferred 
(in  a  report  on  the  medical  topography  of  the  tract  made  to  the  Medical 
Board  of  Madras),  that  the  elevation  of  the  first  level  might  be  about 
five  thousand  ^ve  hundred  feet,  of  the  latter  eight  thousand ;  and  these 
rude  guesses  appear  to  have  been  confirmed  by  subsequent  more  sci- 
entific experiments. 

*  **  Quos  ego  miserrimus  vidi  et  pars  magna  fui  "  —  for  to  this  day 
I  feel  their  effects.  The  d4th  regiment  was  stationed  there  for  one 
year  (1814),  during  which  time  not  more  than  twenty  officers  or  men  of 
the  whole  number  escaped  attacks  of  the  fever.  We  buried  nearly 
one  hundred  men  during  that  time,  and  probably  as  many  more  after 
leaving  the  station  from  its  effects.  A  company  has  mustered  on  parade 
only  the  captain  and  a  lance-corporal !  During  the  cold  months  about 
the  beginning  of  the  year,  when  the  plant  was  growing  up  through  the 
sheets  of  water,  the  disease  was  an  intermittent ;  but  in  the  hot  weather, 
when  the  fields  were  drying  or  dried  up,  the  disorder  assumed  the  more 
malignant  form  of  the  bilious  remittent,  in  its  highest  grade  the  very 
same  with  yellow  fever  of  the  West  Indies  ;  the  place  has  since  been 
abandoned  as  a  station  for  Europeans.  That  rice  cultivation  is  not  al- 
ways attended  with  the  same  effects,  may  be  owing  to  counteracting 
causes.  Thus,  in  the  Oarnatic  the  malaria  may  be  corrected  by  the 
salubrious  sea-breeze,  or,  as  Lind  supposes,  by  the  dry  and  healthy 
though  hot  wind  from  the  west. 
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tion  Dor  wood  for  a  gvest  distance,  and  the  natural  soil  is  a 
dry  reddish  sandy  substance,  consisting  almost  entirely  of  de- 
composed granite.    Here,  as  in  all  other  similarly  unhealthy 
places,  the  epidemic  prevailed  to  an  extraordinary  degree. 
Mr.  Scot  states,  (hat  it  appeared  from  the  best  information  he 
possessed  on  the  subject,  that  the  mortality  was  greater  there 
than  at  any  other  place  in  the  peninsula.     Very  different  was 
the  case  at  Bangalore,  lying  on  an  eminence  seventy-five  miles 
to  the  westward,  seven  hundred  feet  higher  than  Seringapatam, 
and  three  thousand  above  the  sea :  it  is  the  highest  ground  of 
the  Mysore,  and  the  coolest  and  healthiest  station  on  the  Es- 
tablishment.    It  was  never  visited  by  the  epidemic  but  in  a 
very  trifling  manner.   And  when  it  reappeared  there  to  a  slight 
degree,  during  unusual  heat  in  September,  1882,  the  cases 
were  of  the  milder  kind,  characterized  by  increased  action,  as 
''  considerable   spasms,  constant  vomiting  and  purging  and 
bilious  discharges,  bearing  little  resemblance  to  the  epidemic 
so  fatally  prevalent  in  other  parts  of  India."     Another  obser- 
ver adds,  that  though  the  cases  were  violent,  it  differed  stea- 
dily from  the  epidemic  in  one  symptom,  that  of  not  arresting 
the  circulation.     The  degree  of  mortality  is  not  stated,  but  it 
is  probable  that  it  will  have  been  very  small  *.     It  is  abun- 

^  But  then  again  it  was  observed,  that  when  the  epidemic,  after  being 
in  1818  (as  already  stated)  arrested  by  the  first  vAUfre  of  the  Himalaya, 
did  in  the  following  year  penetrate  into  the  Deyra  Dhoon,  situated  on 
that  range,  it  was  found  in  that  colder  and  higher  tract  exhibiting  a 
rate  of  mortality  such  as  was  very  seldom  witnessed  in  other  parts  of 
India.  Thus  in  one  corps  of  nine  hundred  men,  thoug^h  the  seizures 
were  not  very  numerous  (being  one  hundred  and  thirteen)  the  deaths 
were  no  less  than  seventy-four,  or  nearly  two-thirds.  This  is  afoct  which 
runs  directly  in  the  face  of  all  former  experience  and  reasoning  on  the 
disease ;  but  in  subsequent  parts  of  its  course,  a  striking  parallel  to  it 
occurs  in  the  excessive  mortality,  though  probably  with  fewer  attacks  in 
proportion  to  population,  which  the  disease  has  exhibited  since  it  en- 
tered Europe,  in  comparison  with  its  general  prevalence  in  India.  — If 
we  cannot  explain  a  fact,  let  us  endeavour  at  least  to  class  it  with  other 
anomalous  occurrences,  and  if  they  are  real  facts  they  will  in  time  ex- 
plain  themselves. 
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dantly  evident  that  all  malaria  couotrieg  have  aQflPered  in  an 
especial  degree  from  the  epidemic.     Dr.  Goldie  observes  (in 
the  sonth-eastern  part  of  the  peninsula)   that  it  "  prevailed 
most  severely  at  the  bottom  of  the  moantains  (eastern  Ghauts), 
and  such  places  where  the  endemic  fever  is  known  to  prevail.'' 
The  very  same  remark  is  made  by  an  observer   still  farther 
south,  near  the  extremity  of  the  peninsula ;  in  Dindigul  too,  a 
very  feverish  tract*,  and  in  Madura  and  Tanjore  its  preva- 
lence was  long  protracted.     It  adhered,  as  it  were,  to  the  mal- 
arious soil,  without  exhibiting  that  most  consolatory  feature, 
which  in  the  healthier  localities  it  almost  always  displayed,  its 
early  and  rapid  decline,  and  almost,  if  not  quite  total  disap- 
pearance.    This  observation  perfectly  accords  with  those  of 
Mr.  Jameson  with  regard  to  Lower  Bengal,  and,  as  well  as 
most  of  the  others  in  the  Madras  Reports,  was  made  prior  to 
the  appearance  of  the  Bengal  Report.     In  1821,  when  the 
disease  had  become  rare  among  the  fixed  inhabitants  of  the 
peninsula  in  general,  Mr.  Scot  finds  the  cases  most  numerous 
IB  the  southern  division,  which  is  the  most  generally  feverish 
portion  of  the  establbhment,  and  particularly  at  Salem,  San- 
kerrydroog,  and  Madura,  where  fevers  were  also  prevalent. 

Some,  but  very  partial  evidence  there  is,  that  would  tend  to 
show  that  this  scourge  has  been  less  severe  on  the  sea-coast 
than  in  the  interior  of  the  peninsula.  Dr.  Scott  remarks  at 
Madras,  that  this  observation  had  been  made,  and  oflers  a 
strong  argument  in  support  of  it  in  the  comparatively  mild 
manner  in  which  Madras,  with  its  great  native  population, 
had  been  visited  ;  the  deaths  according  to  the  police  reports 
amounting  only  to  one  thousand  five  hundred  in  the  first  pre- 
valence of  the  disease.  Dr.  Goldie  observes,  that  it  had  been 
comparatively  mild  on  the  coast  of  the  southern  division,  and 
its  violence  increased  in  the  ratio  of  the  distance  from  the 
coast  and  approach  to  the  Ghauts.  So  also  at  Palamcotta, 
farther  south,  Mr.  Chalmers  states  the  same  fact.  The  very 
same  observation  is  made  with  regard  to  the  prevalence  of  the 

*  The  endemic  fever  on  the  peninsula  is  termed  the  Sering'apatam, 
the  Dindigul,  or  Jungle  fever. 
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epidemic  fever  in  those  districts,  in  the  years  1809, 1810,  and 
1811,  by  the  medical  committee  appointed  to  inquire  into  its 
causes*;  and  farther  proves  the  identity  of  the  great  cause  of 
fever  with  one  of  the  causes  of  the  epidemic  cholera. 

It  is  an  observation  as  old  as  the  first  year  of  the  epidemic, 
that  it  has  shown  a  marked  disposition  to  spread  along  the 
banks  of  rivers ;  nay,  the  very  first  notice  of  it  in  the  epidemic 
form  is  its  thus  extending  along  the  Megnain  May  1817.  It 
has  been  chiefly  remarked  on  the  great  rivers  of  Bengal* 
Mn  Jameson  says,  **  from  the  rise  of  the  disorder  on  the  banks 
of  the  Ganges  and  Burrampooter,  to  its  arrival  at  the  months 
of  the  Nerbudda  and  Taptee,  this  has  excited  the  surprise  of 
the  medical  observer.  Thus  from  Sunergong  in  the  Dacca 
district,  where  the  epidemic  broke  out  in  July  1817,  it  crept 
along  the  banks  of  the  Megna  to  Narriangunge  and  Dacca, 
attaching  itself  chiefly  to  the  ferries  and  market-places  in  its 
vicinity.  In  like  manner  it  afterwards  advanced  step  by  step 
up  the  Burrampooter,  affecting  during  its  transit  the  villages 
situated  on  both  its  margins.  From  the  mouth  of  the  Hoogly 
to  its  termination  in  the  Ganges  near  Moorsbedabad,  the  same 
peculiarity  was  observable.  The  shipping  at  the  new  ancho* 
rage  at  Diamond  Harbour,  and  along  the  whole  channel  as 
high  as  the  Hoogly,  was  particularly  affected,  and  almost  every 
village  adjacent  to  its  banks  buried  many  of  its  inhabitants. 
In  the  Bhaugulpore  district  the  propensity  was  so  strong,  that 
the  virus  scarcely  ever  spread  into  the  interior,  whilst  it  al- 
most depopulated  the  low  lands  near  the  Ganges.  Again,  in 
the  autumn  of  1817,  Moozufierpore,  and  the  villages  along 
the  Gunduk  river  in  Tirhoot,  and  the  station  of  Chupra  on  a 
branch  of  the  Ganges  in  Sarun,  were  alone  visited,  while  at 
a  subsequent  period  the  disease  was  thence  communicated 
along  the  Gogra  to  numerous  cities  in  the  north-east  quarter 
of  our  territories.  From  Allahabad  upwards,  along  the  chan- 
nel of  the  twin  branches  there  forming  a  junction,  until  the 
river  was  lost  under  the  hills,  it  wavered  so  little  from  the  line 
of  those  rivers,  that  hardly  a  town  or  village  lying  remote 

*  See  p.  195  of  this  work. 
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from  tbeir  course  was  brought  withio  its  inflaence.  Without 
going  further  over  our  old  ground,  let  us  briefly  state,  that  the 
same  rule  held  yet  more  unezceptionably  in  Bajpootana, 
through  the  proyince  of  Bundlecund,  and  all  along  the  Ner- 
budda  to  the  numerous  branches  of  the  ChumbuL* 

Dr.  Goldie  observes  the  epidemic  appearing  early  on  the 
Cauvery,  and  being  more  severe  in  general  on  the  banks  of 
rivers  than  other  places;  and  Mr.  Neilson  reports  from  Ram- 
nad :  *'  The  cholera  has  been  observed  to  take  the  course  of 
rivers  more  or  less,  and  has  always  been  more  destructive  in 
villages  whose  situations  are  low,  and  contiguous  to  wet  paddy 
(rice)  fields.  In  some  of  the  largrest  and  most  populous  places 
whose  sites  are  elevated,  it  has  not  as  yet  appeared  at  all, 
though  at  the  distance  of  only  ten  or  twelve  miles ;  in  places 
otherwise  situated  it  has  been  very  prevalent*."  These  coun- 
tries are  partially,  and  at  times,  subject  to  fevers ;  but  I  have 
seen  and  beard  of  so  many  instances  of  parties  of  troops 
being  attacked  with  the  disease  on  the  banks  of  rivers,  in 
tracts  of  country  where  malaria  does  not  exist  so  as  to  produce 
fever,  as  in  the  Ceded  Districts,  the  Nizam's  territory,  parts 
of  Mysore,  8cc.,  that  it  seems  to  be  quite  evident  that  there 
is  something  about  the  banks  of  all  the  rivers  in  India  tend- 
ing to  produce  the  disease. 

To  what  are  we  to  attribute  this  characteristic  of  the  epir 
demic  ?  Its  explanation,  though  not  single,  is  very  obvious- 
human  intercourse  and  malaria.  The  great  rivers  of  Bengal 
are  also  the  great  channels  of  internal  communication,  which 
is  carried  on  either  on  their  surfaces,  or  on  the  roads  along 
their  banks.  The  most  populous  places  all  lie  on  the  rivers, 
and  the  intercourse  between  them  must  be  very  great. — 
No  wonder  that  this  especial  visitant  of  man  is  found 
accompanying  him  on  his  Journeys:  such  has  also  been 
the  case  on  the  great  rivers  of  Russia,  and  the  fact  has 
been  traced  to  the  same  cause.  But  on  the  peninsula  of 
India  the  case  is  very  different,  for  there  navigation  is 
scarcely  carried  on  even  to  the  most  trifling  extent  on  any 

•  P.  136, 140. 
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one  of  the  riversy  and  scarcely  an  instance  can  be  mentioned 
of  a  great  road  running  on  the  bank  of  a  river,  for  they  almost 
all  cross  them  ;  but  the  existence  of  the  other  caose,  malaria, 
in  these  situations  has  already  been  made  evident.  In  the 
southern  division,  where  chiefly  the  observations  of  the  disease 
attending  the  peninsular  rivers  have  been  made,  the  streams 
which  cross  that  wide  plain  are  continually  diverted  from  their 
course  on  each  side  into  canals  and  tanks,  and  thus  spread 
out  over  the  broad  margins  and  expanses  of  rice-ground 
which  attend  them,  and  leave  the  sea,  except  in  the  rains, 
but  a  small  tribute  of  their  waters*.  This  is  particularly  the 
case  with  the  Cauvery,  in  this  lower  part  of  its  course,  as  I 
have  already  described  it  at  Seringapatam.  It  appears  also, 
from  Mr.  Jameson's  observations,  that  malaria  has  had  an 
immense  influence  in  producing  the  great  prevalence  of  the 
disease  on  the  rivers  in  Bengal.  It  may  be  further  remarked, 
that  if  there  is  any  thing  in  low  situations,  independent  of 
malaria,  favourable  to  its  existence,  the  disease  must  find  it 
in  the  course  of  the  rivers ;  for  they  necessarily  run  in  the 
lowest  parts  of  the  countries  which  they  traverse. 

We  have  seen  how  strongly  the  epidemic  has  been  in- 
fluenced by  situation,  in  the  great  features  of  its  exten- 
sion over  the  various  countries  of  India :  the  same  facts 
are  equally  evident  on  the  smaller  scale  of  its  progress 
through  the  particular  cities  and   camps.     It  is  constantly 

*'  One  of  these  rivers  ends  in  a  tank  at  Ramnad ;  and  it  is  stated  in 
the  report  of  the  medical  committee  on  the  epidemic  fever  in  those 
districts,  that  in  the  heavy  nnns  of  1810  attending  that  fever,  the  tank, 
which  is  usually  not  full  for  seven  years  together,  broke  its  banks  and 
ran  into  the  sea.  The  influence  of  this  local  cause  on  the  disease  has 
not  escaped  Mr.  Scot.  He  observes^  "  In  a  considerable  portion  of  the 
southern  territories,  rice  culture  takes  place  from  the  inundation  of  the 
Cauvery,  which  is  swollen  by  the  western  rains,  thus  placing  the  sur- 
face of  the  soil  under  water,  while  perhaps  the  appearances  of  the  at- 
mosphere are  such  as  belong  exclusively  to  the  dry  season.  Accordingly 
these  countries  are  frequently  the  seat  of  epidemic  sickness,  and  they 
have  suffered  considerably,  and  with  less  interruption  from  attacks  of 
cholera."  —  Appendix,  p.  6. 
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found  to  select  the  low,  damp,  confined,  and  filthy  parts  of  a 
city  or  its  suburbs.  Some  of  the  facts  from  which  this  infe- 
rence is  formed  have  already  been  brought  forward.  I  will 
not  trespass  on  the  reader's  patience  with  the  numerous 
others  on  record  to  the  same  eflect,  but  merely  refer  to  the 
experience  of  Mr.  Jameson  at  Calcutta,  Benares,  &c. ; 
Dr.  Scott  at  Madras;  and  different  observers  at  the  other 
cities  of  the  Peninsula,  Trichinopoly,  Palamcotta,  &c.  A 
few  particular  occurrences  there  are,  however,  too  remark- 
able to  be  passed  over  without  notice.  In  a  large  camp  in 
Candeish,  one  corps  at  the  left  of  the  line  was  found  to  suffer 
extremelv  from  the  disease,  whilst  that  which  was  at  the 
opposite  extremity  entirely  escaped.  The  former  was  in  a 
lower  and  more  confined  situation  than  the  other,  the  latter 
being  situated  between  two  hills,  where  there  was  a  strong 
current  of  air.  On  the  corps  which  escaped  marching,  an- 
other corps  arrived  and  took  its  place,  and  enjoyed  the  same 
immunity,  the  epidemic  still  existing  in  other  parts  of  the 
camp*.  And  that  the  exemption  was  not  owing  to  want  of/ 
susceptibility  was  proved,  at  least  in  one  instance;  for  the  first 
of  these  corps  suffered  very  severely  on  its  march  after  leav- 
ing the  station  f.  The  S3d  regiment  were  situated  in  an 
airy  and  rather  high  situation  at  Trichinopoly,  when  the  dis- 
ease appeared :  they  did  not  escape,  but  they  were  attacked 
the  last.  It  first  appeared  at  Masulipatam  among  convicts 
in  a  homh'proof  (a  chamber  like  a  cave  in  the  ramparts),  and 
was  for  some  time  confined  to  that  chamber,  before  it  ap- 
peared in  the  rest.  It  was  different  from  the  other  bomb- 
proofs,  in  being  ill-ventilated,  crowded,  and  extremely  damp. 
Throughout  it  furnished  more  cases  than  the  others.  Some 
further  time  elapsed  before  the  disease  spread  to  the  free 
population.  Other  prisoners  in  a  dry  and  commodious  jail, 
at  the  same  time,  suffered  much  less  j;.  Two  parties  of  Euro- 
pean recruits  arriving  at  Madras,  one  is  sent  into  bomb-proofs 

*  Report,  p.  89.  t  Annesley  on  Cholera,  p.  215. 

t  P.  89. 
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in  the  fort,  and  the  other  into  barracks  at  the  Mount,  eight 
miles  off.  The  former  is  attacked  whilst  the  latter  remains 
free,  and  on  being  also  sent  to  the  Moont  has  no  more  cases*. 
A  corps  encamped  on  lov  ground  in  very  rainy  weather  was 
severely  visited :  of  thirteen  sepoys  taken  ill,  six  died.  After 
a  few  days  they  moved  to  a  higher  spot,  and  only  one  more 
case  occurs,  which  appears  on  the  march  to  the  new  ground. 
During  an  attack  of  the  epidemic  experienced  in  April,  1823, 
by  the  69th  regiment  in  quarters,  at  the  suggestion  of  the 
surgeon,  the  wing  of  the  corps  in  which  the  disease  prevailed 
the  most  was  encamped  on  a  piece  of  high  ground  in  the 
neighbourhood,  and  he  reports  that  not  a  case  occurred  in 
that  campf .  Mr.  Mitchell  reports,  on  a  reappearance  of  the 
disease  at  Palamcotta,  "  It  commenced  its  ravages  to  the 
MM'th-east  of  the  fort,  and  spread  pretty  generally  through  the 
small,  low,  dirty,  and  close  booses  in  every  direction.  The 
hospital  escaped  its  influence,  probably  because  it  stood  on 
high  ground  and  was  very  open  all  round,  for  certainly  none 
of  the  sick,  though  upwards  of  ninety,  were  attacked.  Only 
one  person  about  the  hospital  was  attacked,  and  he  was  in 
the  habit  of  absenting  himself  from  it  at  night." 

Dr.  Henderson  relates,  that  he  was  encamped  with  a  dWi- 
simi  of  the  army  in  Burmah,  in  1825,  on  jungly  ground,  when 
the  disease  suddenly  broke  out  in  the  camp,  fifteen  or  twenty 
persons  dying  of  it  in  one  day.  On  the  following  day  the 
camp  was  moved  to  a  higher  ground  a  mile  and  a  half  dia* 
taut,  after  which  not  a  single  case  occurred.  The  same 
officer  observes  a  particular  barrack  room  in  Fort  St.  George 
being  exceedingly  obnoxious  to  cholera  (on  one  occasion 
many  cases  appearing  in  it  and  none  in  the  rest),  which  was 
attributed  to  its  contiguity  to  the  ditch  of  the  fort,  the  n»en's 
privies,  and  an  offensive  drain;]:.  Mr.  Jameson  gives  various 
instances  of  high  and  dry  cantonments  and  other  spots  sufi^L^r- 

•  P.  89,  37,  38.  t  P.  *. 

X  Searle  on  Cholera,  p.  60. 
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ing  little  or  not  at  all,  whilst  the  neighbooriDg  cities  were 
severely  scourged;  and  many  more  of  close,  filthy,  and 
crowded  cities  suffering  severely,  whilst  others  of  the  opposite 
description  almost  escaped.  Thus  it  was  with  Agra  and 
Mutfra,  two  pities  on  the  Jumna,  only  forty  miles  asunder. 
At  the  latter  place,  which  was  severely  visited,  the  extensive 
cantonments  in  its  neighbourhood  remained  unaffected  up- 
wards of  three  weeks,  whilst  the  disease  was  prcvailtiig  in  the 
eity,  and  then  it  began  in  their  most  distant  part,  nearly  two 
miles  from  the  city,  which  was  on  low  ground  near  the  river, 
and  progressively  extended  to  the  other  end  of  the  line,  which 
gradually  ascended  from  the  river.  *'  The  Rajapootana  force 
previously  to  the  appearance  of  the  disease  was  encamped  on 
a  ridge  of  sandy  soil,  sloping  for  a  mile  or  two  to  a  much 
lower  tract.  The  grass  was  thicker  to  the  left  of  the  camp, 
where  the  declivity  was  too  gentle  to  allow  the  water  to  flow 
off  speedily.  On  this  side  of  the  line  the  disease  broke  out 
earlier,  and  was  throughout  more  violent  than  in  its  right 
division.  No  cause  could  be  assigned  for  this  irregularity 
of  action,  except  that  in  one  part  the  tents  were  pitched 
higher,  and  were  consequently  drier  than  the  other*. 

It  is  suflSciently  remarkable  (as  appears  in  so  many  of  the 
above  instances),  that  the  disease  not  only  prevails  most,  but 
appears  first  in  these  obnoxious  parts  of  a  city  or  neighbourhood ; 
and  that  fact,  as  well  as  some  others  just  stated,  which  wonid 
appear  to  give  almost  a  paramount  importance  to  locality,  are 
somewhat  adverse  to  the  doctrine  of  contagion.  But  it  is  at 
least  as  likely  to  be  imported  into  such  places  as  others ;  and 
be  it  always  remembered,  that  it  is  not  contagion  alone  that 
we  are  to  look  to  for  the  origin  of  the  epidemic,  for  without 
contingent  favourable  circumstances  it  is  harmless;  and  in 
particular  the  faint  spark  of  imported  contagion  must  proba- 
bly in  general  require  such  aids  to  fan  it  into4i  flame. 

In  the  Calcutta  Journal  (September,  1820)  it  ig  stated 

•  P.  116. 
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that  "  the  station  at  Light-hoiise  Point  is  so  unhealthy,  that 
hitherto  only  one  European  (a  French  carpenter)  has  been 
found  capable  of  enduring  the  climate.  This  station,  inde- 
pendent of  the  fevers  which  prevail  there,  was  twice  during 
the  last  season  visited  by  the  cholera,  though  it  did  not  make 
its  appearance  at  any  other  station  on  the  island." 

Mr.  Chapman  relates  hb  having  encamped  with  a  party  on 
the  banks  of  a  nullah  containing  much  stagnant  water,  and 
that  the  cholera  broke  out  in  them  with  great  violence  a  few 
hours  after.  On  another  occasion  he  states,  that  the  grass- 
cutters  of  his  party  were  found  to  suffer  severely  from  cho- 
lera, whilst  the  rest  of  the  party  suffered  little.  Out  of 
eighteen  of  these  people,  five  died  in  three  weeks,  and  as 
many  more  were  attacked.  They  were  resorting  daily  to  a 
putrid  standing  pool  for  the  purpose  of  washing  their  grass*. 
They  had  themselves  connected  the  attacks  with  this  pool, 
and  of  their  own  accord  deserted  it,  after  which  no  further 
cases  occarred,  during  a  stay  of  nine  weeks  at  the  place.  He 
also  describes  the  situation  of  Nagracoil,  a  town  on  the  boun- 
dary of  Travancore,  which  was  notorious  for  cholera  (the 
disease  being,  as  already  stated,  endemic  in  that  district), 
for  it  continually  existed  among  the  inhabitants,  and  troops 
were  often  attacked  on  halting  there.  "  The  immediate  neigh- 
bourhood is  flat,  and  it  accordingly  happens  that  much  water 
is  collected  in  the  low  situations  during  the  rains,  which  in 
Travancore  are  exceedingly  irregularf ." 

Mr.  Searle  maintains  that  malaria  is  the  primary  cause  of 
the  epidemic,  and  in  addition  to  many  facts  and  arguments 
in  support  of  that  opinion,  adduces  a  very  striking  instance, 

*  The  mode  of  collecting  grass  for  horses  in  India  is  somewhat  curi> 
ous.  The  grass  is  the  doob,  or  florin,  which  spreads  its  roots  far  along 
the  ground,  and  they  are  at  least  as  nutritious  as  the  herb  itself.  They 
dig  up  these  roots  with  what  the  sun  has  left  of  the  grass,  and  wash 
them  in  the  nearest  water.  On  the  return  of  the  rains,  the  grass  in- 
stantly shoots  up  agun  from  the  remainder  of  the  roots. 

t  P.  182,  197. 
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where  that  cause  appears  to  have  alone  prodaced  a  general 
attack  of  cholera,  in  a  school  at  Clapham,  in  August,  1829. 
A  very  fool  drain  or  cess-pool  was  opened,  and  its  contents 
thrown  ont  in  a  garden  adjoining  the  school.  A  day  or  two 
afterwards  one  of  the  boys  was  attacked*  and  in  two  days 
more  twenty  others,  out  of  the  total  thirty.  The  disease  ap- 
pears to  have  considerably  resembled  the  Indian  epidemic, 
the  evacuations  being  usually  unting^  with  bile.  Two  cases 
terminated  fatally.  It  was  held  bj  the  highly  respectable  me- 
dical authorities  assembled  on  the  occasion,  that  the  effluvia 
from  the  putrid  matter  had  produced  the  disease. 

We  have  seen  that  the  endemic  cholera  is  found  in  India 
extensively  prevailing  only  in  localities  where  the  existence 
of  malaria  is  evident,  from  their  nature  and  from  the  preva- 
lence of  intermittent  and  remittent  fevers ;  a  fact  which  strongly 
coincides  with  the  observations  of  Dr.  Macculloch.     He  con- 
cludes that  the  common  cholera  of  England  arises,  not  im- 
mediately from  the  heats  of  autumn,    but  from  malaria. 
**  Cholera  belongs  predominantly,  if  not  exclusively,  to  the 
same  climates,  the  same  soils,  or  generally  to  all  those  coun- 
tries and  places  in  which  the  diseases  of  malaria  abound; 
and  if  as  numerous  in  respect  to  cases  as  these  are  in  such 
places,  resembling  them  also  in  severity.     Reversely,  it  is 
rare  in  the  reverse  climates  and  countries  or  places.     Of  this 
we  shall  easily  be  convinced  even  in  our  own ;  as  the  most 
superficial  examination  will  show  that  this  disorder  is  common 
-when  fevers  are  common,  and  rare  when  they  are  rare;  that 
the  places  where  both  appear,  are  precbely  those  which  indi- 
cate the  exbtence  or  probability  of  malaria,  and  that  autumn 
is  equally  the  period  of  all.     What  may  also  serve  to  confirm 
this  is,  that  where  the  present  autumn,  1826,  like  some  of 
the  preceding,  has  been  remarkable  for  the  number  of  fevers, 
these  having  been  also  conspicuous  for  heat,  and  for  the  preva- 
lence of  east  winds,  cholera  has  been  far  more  frequent  than  in 
former  and  distant  years ;  and  that  it  has  thus  appeared  even 
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IB  SwMamd,  and  alwatysBnst  n  ■ml  ililj  ia  low  and  wet  aliuk- 
tioBiy  wime  its  ezisteaee  had  {ormeAy  fceca  vaknown*.'' 

Dr.  llaccallodi  abo  conoeiTea*  that  tk  same  or  a  similar 
CBBse  ia  the  primary  i^esl  is  the  prodactioa  of  the  Indiao 
epidenuOv  bat  admits  that  his  views  rq;arding  that  disease 
Blast  be  coDsidered  rather  ia  the  light  of  qaeiies  than  in- 
fereoces.    The  principal  dicorastance  £rom  which  he  forms 
them  is  the  single  fact  of  the  crew  of  a  vessd,  Ijing  three 
miles  off  one  of  the  coasts  of  India,  where  the  epidemic  was 
prevailing,  being  saddenly  attacked  with  it  daring  the  blow- 
ing of  a  wind  firom  the  land,  which  had  a  smell,  said  to  be 
that  of  malaria,  and  after  having  had  no  communication  with 
the  shore  for  many  weds.    This  would  iqipear  to  be  a  case 
of  an  epidemical  attack  of  the  disease  arising  withoat  conta- 
gion, but  it  is  evidence  yery  inadequate  to  the  establishment 
of  so  important  a  fact,  in  the  fece  of  so  mudi  of  an  opposite 
nature.    It  is  highly  improbable  that  a  vessel  should  lie  or 
cruise  off  a  friendly  shore  for  any  length  of  time»  without  at 
least  getting  supplies  of  provisions  firom  it.    The  period  of 
non-intercourse  {**  many  weeks'*)  is  too  indefinite;  it  may  not 
have  been  greater  than  the  latent  period  of  the  disease  might 
extend  to,  and  certainly  was  not  longer  than  the  contagion 
might  exist  in  fomites— -to  say  nothing  of  the  possibility  of 
its  being  conveyed  three  miles  by  the  wind.    It  has  been 
shown  that  the  disease  actually  is  propagated  by  contagion ; 
and  that  the  supposition  of  nuilaria  as  its  primary  and  essen- 
tial cause  is  not  only  gratuitous,  but  utterly  at  variance  with 
the  phenomena. 

It  is  however  p^ecdy  evident  that  malaria,   where  it 

*  Essay  on  Marsh  Fever,  &c.,  vol.  i,  p.  228.  It  was  observed  at 
Riga,  that  the  carriers  of  hemp  suffered  from  the  epidemic  cholera  in  a 
much  greater  proportion  than  the  rest  of  the  population.  Is  not  that 
to  be  attributed  to  malaria  ?  The  putrefactive  process  by  which  the 
fibres  are  separated  from  the  rest  of  the  plant  must  be  highly  produc- 
tive of  that  principle,  and  in  fact  is  proved  by  experience  to  be  a  source 
of  fever. 
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existed,  has  proved  one  of  the  principal  causes  of  the  epide- 
mioy  and  if  we  had  a  knowledge  of  the  nature  of  that  agent, 
it  might  throw  light  on  that  of  the  disease ;  but  this  is  one  of 
the  many  arcana  of  physio.     It  has  long  been  known  that  a 
noxious  principle  existed  in  the  air  of  marshes ;  and  since  the 
discovery  of  the  different  gases,  and  the  acquisition  of  the 
great  powers  of  analysis  which  chemistry  has  made  of  later 
years,  specious  hopes  were  entertained  of  dbcovering  by  that 
means  the  nature  of  that  deleterious  property.    These  experi- 
ments have  often  been  made,  and  have  resulted  in  proving 
that  the  composition  of  the  air  over  marshes  differs  not  from 
that  of  healthy  air,  in  any  appreciable  quantity  of  any  pondls- 
rahle  substance ; — yet  chemical  analysis  is  capable  of  detect- 
ing and  ascertaining  the  nature  of  most  minute  portions  of 
matters  subjected   to  it,  whether  in   the  solid,  liquid,   or 
ffiriform  state  *.    It  is  therefore  an  agent  of  a  different  nature 
which  we  must  look  for  in  malaria,  and  Read  seems  to  have 
informed  us  what  that  agent  »,  by  the  discovery  he  has  made 
of  negative  electricity  being  produced  in  the  air  by  vegetable 
putrefaction.     He  found  electricity  in  the  minus  state  in  the 
air  over  a  dunghill— "in  a  privy — at  one  end  of  a  school-room 
which  was  situated  over  a  sewer  and  had  a  bad  smell,  whilst 
at  the  other  end  it  was  plus ;-— doubtless  he  would  have  found 
the  former  condition  still  more  strongly  over  the  opened  cess- 
pool of  the  Ciapham  school  — in  the  Fleet  Ditch,  or  the 
sewers  of  the  Salpetri^re  — and,  in  all  probability,  at  that 
end  of  the  barracks  at  Madras,  which  was  next  to  an  oflbn- 
sive  drain  and  the  common  privies,  and  which  was  so  parti- 
cularly obnoxious  to  cholera,  and  a  different  state  at  its  oppo* 

*  Dr.  MaccuUoch  states :  "  Experiments  carefully  conducted  (as 
ought  not  to  be  doubted  when  Vauquelin  has  been  engaged  in  them) 
have  not  detected  even  the  presence  of  any  new  substance  in  the  atmo- 
sphere of  marshes,  far  less  its  nature.  It  is,  bowever,  erident  that  it 
cannot  be  any  of  the  hydrocarburetted  or  other  chemical  gases,  wluch 
it  has  at  different  times  been  supposed ;  wbile  remaining  thus  in  dark- 
ness, the  only  test  of  its  presence  continues  to  be  its  effects  as  to 
disease  which  it  produces  on  the  human  body.''  —  Quarterly  Journal, 
1827. 
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site  end.  It  is  eqoally  probable  that  the  same  difference  will 
be  found  between  the  air  situated  over  the  damp  ground-floor, 
with  its  earthy  smell,  of  a  building  in  a  malarious  situatioOi 
and  that  of  its  npper  stories,  whose  inhabitants  are  compara- 
tively free  from  fever.  In  fact,  the  observations  that  have 
been  made  regarding  the  habitudes  of  malaria  —  its  varying 
force  at  various  hours  —  its  partiality  —  its  affinity  for  the 
surface  of  the  earth,  for  close  situations,  and  for  atmospheric 
moisture  —  so  closely  correspond  to  the  circumstances  in 
which  the  negative  state  of  electricity  of  the  air  has  been 
found  to  prevail,  as  to  complete  the  conviction  in  my  mind  of 
their  identity. 

Moreover,  there  is  reason  to  believe  that  the  same  morbiiic 
condition  of  the  air  is  produced  by  the  process  of  vegetation. 
M.  Pouillet  states,  that  ''  the  carbonic  acid  emitted  by  vege- 
tables is  charged  with  resinous  electricity*."  Woods,  thickets, 
and  even  meadows  are  found  to  be  productive  of  malaria  in 
the  summers  of  temperate  countries ;  but  it  is  amidst  the  eiiu- 
berant  vegetation  of  the  tropical  forest,  and  apparently  at  the 
times  of  the  year  when  that  process  is  carried  on  with  the 
greatest   intensity,   that   the  effects  of  that  arch-enemy   of 
human  life  and  health  are  most  apparent.     I  have  often  been 
perplexed  to  find  a  sufficient  quantity  of  decaying  leaves  in 
the  jungles  of  India  to  countenance  the  belief  that  vegetable 
putrefaction  was  in  that  case  the  primary  cause. 

But  it  may  be  asked,  why  then  does  not  a  thunder-storm 
produce  intermittents  as  well  as  the  Pontine  marshes,  the  rice 
fields  of  Seringapatam,  or  the  jungles  of  Dindigul  ?  The  answer 
is  not  far  to  seek :  electricity  exists  under  various  modifications. 
The  electricity  of  the  machine  is  one  thing,  and  that  of  the 
galvanic  battery  another ;  and  again,  in  the  latter  process,  the 
greatest  differences,  not  only  in  the  degree  but  the  kind  of 
effects,  are  found  to  arise  according  to  the  different  fnodes 
in  which  the  agent  is  produced.    Thus  a  single  pair  of  plates 
of  great  size  produces  an  electricity  which  exhibits  the  pheno- 
mena of  combustion  in  the  highest  degree,  but  is  incapaf^le  of 
•  Thomson  on  Heat  and  Electricity,  p.  440. 
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passing  through  imperfect  conductors,  has  little  effect  on  the 
electrometer,  in  giving  shocks  to  the  animal  frame,  or  distarb- 
iDg  the  chemical  affinities  of  bodies  exposed  to  it;  whilst  a 
battery  of  many  small  pairs,  forming  together  the  same  extent 
of  surface  as  the  single  large  one,  produces  apparently  another 
electricity,  which  passes  readily  through  imperfect  conductors, 
strongly  affects  the  electrometer,  gives  acute  shocks,  and  has 
great  chemical  powers,  but  no  remarkable  capacity  of  melting 
pieces  of  wire  interposed  between  its  poles.     And  the  effects 
are  farthel*  varied  by  varying  the  nature  of  the  fluid  used  in 
the  process.     The  substitution  of  pure  water  for  the  acid 
liquor,  abstracts  the  chemical  energies  of  the  apparatus  with- 
out destroying  its  powers  of  giving  shocks  or  its  influence  on 
the  electrometer  *.     We  are   not  therefore  constrained  to 
admit  that   the  electricity  of  malaria  is  the  very  same  with 
that  of  the  thunder-cloud  ;   as  in  the  first  of  these  situations 
it  may   exist  under   one   of  those   modifications,    and   the 
second   under  another,    or    some  other    still   undiscovered. 
Does  the  electricity  of  the  thunder-cloud  and  of  the  atmo* 
sphere  in  general  consist  of  that  form  which  is  termed  **  inten- 
sity," and  that  of  malaria  of  that  which  is  termed  **  quantity?" 
In  malaria  it  appears  to  arise  from  chemical  sources,  vege- 
table putrefaction,  and  probably  from  that  process  of  plants 
which  is  analogous  to  respiration ;  in  the  other  case,  perhaps 
from  very  different  sources,  for  the  electricity  of  the  atmo^ 
sphere  has  been  commonly  attributed  to  the  friction  of  its 
masses  on  each  other  or  on  other  bodies,  to  induction,  and 
to  rarefaction  and  condensation.     From  the  very  imperfect 
knowledge  which  I  possess  of  these  subjects,  it  is  with  un- 
feigned  diffidence   that  I  offer  these  suggestions;    but  the 
common  mariner  may  be  thrown,  without  compass  or  rudder, 
on   an  unknown  shore  which  a  Columbus  was  unable  to  dis- 
cover ;  and  if  the  obscurer  regions  of  science  were  only  to  be 
explored  by  means  of  the  regular  approaches  and  the  rare 
sag^acity  of  a  Newton  or  a  Davy,  its  terra  incognita,  wide 
as  they  are,  would  be  infinitely  wider. 

*  Braode's  Chemistry,  third  edition,  vol.  i,  p.  90. 
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OF  THE  PREVALENCE  OF  OTHER  DISEASES  IN  CONNEC- 
TION WITH  THAT  OF  CHOLERA. 

Proposition  XIII.  The  extensive  prevalence  of  yarions 
other  endemic  or  epidemic  diseases,  particularly  the 
malaria  fevers,  has  often  accompanied  or  immediately 
preceded  or  followed  that  of  the  epidemic  cholera. 

It  has  already  been  stated  in  the  original  part  of  the  work, 
that  the  great  atmospheric  cause  of  this  epidemic  has  ap- 
peared simultaneously  to  produce  the  extraordinary  frequency 
of  other  disorders ;  and  so  numerous  are  the  proofs  of  this 
fact,  that  it  appears  to  me  that  it  may  be  considered  one  of 
the  laws  of  the  disease. 

It  has  been  shown  that  the  year  1816  was  equally  remark- 
able in  Bengal  for  the  intemperature  and  irregularity  of  its 
seasons,  and  an  extraordinary  visitation  of  remittent  fever 
over  almost  all  that  immense  country*.  This,  then,  was 
the  forerunner  of  the  graver  type  of  disease  which  a 
similar    but    greater    aberration    of   nature    developed    in 

*  It  is  evident  that  this  disease  prevtdled  to  a  very  violent  deforce  and 
great  extent.  At  Cawnpoor,  where  its  ravages  were  greatest^  it  began 
in  August  (the  middle  of  the  monsoon),  and  withdrew  on  the  setting  in 
of  the  cold  weather  in  December.  One  European  corps  there  alone, 
had  five  hundred  and  nineteen  men  in  hospital  at  once,  and  buried 
ninety  men  in  one  month,  which,  Mr.  Jameson  adds,  is  a  degree  of  mor- 
tality far  exceeding  any  thing  then  on  record  in  the  medical  annals  of 
BengaL 
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tke  same  country  in  the  following  year.  Mr.  Jameson 
states,  that  in  the  year  1816  there  also  prevailed  in 
Bengal  ^'  an  infections  malignant  cynauche,  a  disease  pre- 
vionsly  known  only  by  name  in  this  quarter  of  the  globe.' 
Atid  a  similar  and  eqaally  extraordinary  occurrence  took 
place  that  year  on  the  other  side  of  the  peninsula ;  for  a 
disease  which  appears  from  the  particular  accounts  I  have 
received  from  Mr.  J.  Orton  (who  was  in  the  neighbourhood 
at  the  time)  to  have  been  the  trne,  inguinal  plague,  appeared 
at  Mundavie  on  the  coast  of  Kutch,  and  spread  with  grea^ 
fatality  to  a  considerable  extent  in  that  neighbourhood.  It 
was  believed  to  have  been  imported  by  Arabs  from  the  Red 
Sea.  These  circumstances  strongly  indicate  an  uncommon 
'*  epidemical  constitution"  of  the  atmosphere. 

Mr.  Jameson,  in  the  course  of  an  inquiry  into  the  ques- 
tion whether  this  epidemic,  like  others,  has  a  tendency  to 
absorb  or  convert  into  itself  other  usual  diseases,  shows,  it  is 
true,  that  great  variety  has  existed  in  the  extent  of  preva- 
lence of  other  diseases  at  the  same  time  with  cholera.  He 
finds,  however,  scarcely  any  instance  in  which  the  other  en- 
demies  were  less  prevalent,  but  mentions  several  where  they 
were  as  usual ;  from  whence  he  infers,  that  the  cholera  had  no 
influence  in  transmuting  into  its  own  specific  mode  of  action 
other  forms  of  disease.  But  by  far  the  most  prominent  part 
of  this  evidence  is  the  increased  prevalence  of  the  common 
endemics  at  the  same  times  and  places  with  the  visitations  of 
cholera.  **  In  the  Nagpore  force,  bilious  remittents  were 
more  than  commonly  prevalent  during  the  existence  of  the 
epidemic,  and  the  season  was  particularly  sickly  all  over  the 
province  of  Berar.  Throughout  the  Sanger  province,  the 
small-pox  raged  at  the  same  time  with  cholera.  A  like  cir- 
camstanee  occurred  at  Cawnpore,  in  which  the  small-pox 
was  extremely  fatal  in  April  and  May  1818,  when  the  city 
was  visited  by  the  epidemic,  and  in  Calcutta  in  the  spring 
of  1819,  at  the  very  time  in  which  cholera  was  in  one  of  its 
periods  of  greatest  aggravation.    In  like  manner,  autumnal 
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ioteroiittents  were  common  in  the  Rajapootana  force  daring 
August  and  September,  and  in  the  cities  of  Jeypore  and  Delhi, 
fevers  of  the  remittent  and  intermittent  type^  diarrhoeas  and 
dysenteries,  continued  very  prevalent  until  the  end  of  the 
cold  weather.  In  Nnddea,  remittent  fevers,  liver  and  bowel 
complaints,  were  more  than  usually  frequent  among  Europeans, 
In  Dacca  fevers  were,  during  the  first  year,  less  frequent,  in 
the  second  more  general  and  obstinate.  In  Sylhet,  inter- 
mittent and  remittent  fevers,  running  into  and  alternating 
with  dysentery,  were  more  than  usually  common ;  and  it  was 
remarked,  that  so  far  from  showing  any  disposition  to  coalesce 
with  cholera^  an  attack  of  the  one  disease  generally  protected 
the  person  attacked  from  the  influence  of  the  other.  In 
Tipperah  intermittents,  and  in  Backergunge  bowel  com- 
plaints were  more  general  than  in  former  years  *•"  And  in 
the  left  division  of  the  army  in  Bundlecund,  in  May  1818« 
on  the  abatement  of  the  cholera,  during  a  continuance  of 
sultry  disturbed  states  of  the  atmosphere,  remittent  fevers 
and  diarrhoea  were  very  prevalent. 

Again  in  1819,  Mr.  Jameson  observes,  at  Cawnpore  "  the 
epidemic  soon  gave  way  to  violent  remittent  feyer,  which 
proved  exceedingly  severe  and  fatal,  especially  among  the 
European  troops,  sometimes  cutting  off  the  patient  almost 
instantaneously,  with  every  symptom  of  apoplexy  f ;  *'  and  at 
Meerut  about  the  same  time,  the  "  hidden  epidemical  con- 
stitution of  the  air,"  as  Sydenham  would  have  termed  it^  is 
found  to  pass  immediately  from  the  production  of  cholera  to 
that  of  a  malignant  type  of  dysentery  %,  In  May  1820  (a 
time  when  numerous  revivals  of  the  epidemic  took  place,  for 

*  P.  187. 

t  Dr.  Tytler  states  the  same  fact,  adding,  that  the  disease  perfectly 
resembled  the  yellow  fever  of  the  West  Indies,  and  that  he  considered 
it  "  the  second  stage  of  the  morbus  oryzeus,  or  degree  of  intensity  in 
which  the  fatal  disorder  occasioned  by  noxious  rice  occurs." — ^siaiic 
Mirror. 

X  P.  120,  305,  311. 
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that  month  is  of  all  others  the  most  obnoxious  to  them)  it  is 
again  stated,  that  Cavnpore  is  suffering  severely  from  fever» 
the  11th  dragoons  burying  eight  men  a  day  for  seyeral  days. 
And  in  the  same  autumn,  Moorshedabad  is  stated  to  have 
been  very  unhealthy  from  cholera,  succeeded  by  fevers  *• 

On  the  peninsula  too,  we  were  not  slow  in  observing 
similar  coincidences.  In  the  remarkable  instance  already 
mentioned,  of  a  corps  having  suffered  severely  from  this  dis- 
ease in  1814,  it  is  recorded  that  when  the  cholera  ceased* 
during  the  continuance  of  excessive  rains,  it  was  immediately 
followed  by  diarrhoea,  which  gradually  verged  into  an  epide- 
mic dysentery.  In  the  very  first  report  of  the  appearance  of 
the  epidemic  on  the  Madras  establishment,  it  is  stated  that 
the  inhabitants  of  Ganjam  (a  feverish  place)  were  **  suffering 
from  fever  and  cholera.**  Mr.  Scot  adds,  that  the  former 
continued  to  prevail  in  many  parts  of  the  district  for  a  whole 
year  after.  He  further  states,  that  in  an  European  corps  at 
Mulligaum,  when  the  cholera  declined,  a  bilious  remittent 
became  very  prevalent.  In  September  following,  the  sur- 
geon of  the  corps  reports  its  continuance  and  extraordinary 
malignancy,  together  with  a  few  cases  of  cholera,  and  adds» 
"the  air  of  Candeish  is  so  bad  that  the  blisters  ulcerate 
and  slough,  in  some  instances  to  a  great  extent.  In  one  case 
a  large  portion  of  the  cranium  was  denuded."  So  also  in 
the  feverish  districts  of  Madura  and  Dindigul,  Mr.  Scot 
states  the  endemic  fever  to  have  prevailed  to  a  great  extent 
at  the  same  time  with  the  cholera.  At  Seringapatam  this 
was  eminently  to  have  been  expected,  but  no  reports  appear 
;to  have  been  received  from  that  station.  In  Coimbatoor^ 
another  feverish  tract,  the  endemic  fever  prevailed  along 
with  the  cholera,  and  increased  as  the  latter  disappeared. 
In  a  severe  attack  of  the  epidemic  experienced  in  the  16th 
N.  I.,  fever  was  very  prevalent  shortly  before  the  cholera, 
and  during  and  after  it  both  fever  and  diarrhoea.    And  in  the 

*  Calcutta  Journal, 
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15th  regiment,  the  cholera  was  preceded  by  diarrbosa  aod 
intermitteiiUy  and  followed  by  a  very  prevalent  dysentery.  At 
Samalcotta  it  was  observed  that  two-thirds  of  the  convales- 
cents from  cholera  were  attacked  with  dysentery.  At  Calicut 
the  prevalence  of  chicken-pox  along  with  cholera  is  reported. 
The  Madras  Gazette  (edited  by  Mr.  M'Leod,  a  most  in- 
telligent medical  officer)  states,  in  July  1819 :  '*  During  the 
last  week  our  correspondent's  letters  are  filled  with  alarms 
excited  by  the  second  approach  of  this  dreadful  scourge  (the 
cholera).  The  alarm  occasioned  by  its  peculiar  malignancy 
in  Travancore  is  very  great.  The  mortality  among  the 
natives  is  said  to  be  dreadful ;  and,  as  if  it  was  not  misery 
sufficient  to  be  troubled  with  one  plague,  a  malignant  fever 
had  broken  out,  and  was  attacking  such  as  the  cholera 
passed  by."  And  in  September  1824,  the  following  paragraph 
appears  in  the  same  journal.  "  The  fever  with  which  Madras 
has  been  so  long  visited,  still  continues,  'i^  *  *  It  is  with 
extreme  regret  we  find  the  cholera  has  again  appeared  among 
us.  The  many  deaths  which  have  occurred  during  the  present 
season  are  truly  awful.  Until  a  considerable  quantity  of  rain 
has  fallen,  we  fear  Madras  will  continue  unhealthy :  we  hope 
therefore  the  few  showers  we  have  received  will  be  in  part 
of  a  plentiful  supply.''  In  ordinary  times  fever  is  rare  at 
Madras. 

On  the  Bombay  establishment,  similar  facts  have  excited 
the  most  marked  observation.     Dr.  Kemiedy  states,  that  the 
attack  of  cholera  at  Surat  in  1818  had  been  less  severe  than 
was  expected :  *'  But  although  the  cholera  was  not  carryiDj^ 
off  its   thousands,    still    the  epidemic  fever,   which  always 
prevails  towards  the  termination  of  the  rains  in  Guzuratte^ 
was  singularly  destructive.    The  pestilence  had  hot  spread^ 
nor  did  the  general  average  of  the  sick  appear  much  to  exceed 
the  customary  numbers  for  the  period  of  the  year ;  yet  the 
mortality  was  unprecedented,    every  disorder    seeming     to 
assume  from  the  first  a  tendency  to  a  fatal  termination." 

''This  was  my  first  opportunity  of  witnessing  the  disease. 
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Daring  the  cold  months  from  October  to  February  we  had 
no  alarm;  but  in  the  heats  of  March  and  April  1819,  the 
cholera  was  again  to  be  noticed  in  every  hospital  report,  but 
happily  without  any  wide-spreading  destruction.  The  cases 
were  not  esceedingly  numerous,  nor  did  their  occurrence 
continue  after  the  first  fall  of  rain  in  June ;  but  it  was  again 
remarked,  that  the  mortality  from  other  causes  appeared 
unprecedented.  Two  kinds  of  fevers  are  endemical  in  Gusu* 
ratte.  From  September  to  December  intermittents  prevail, 
and  in  October  we  have  nearly  every  fourth  person  disabled ; 
but  in  the  heat  of  April  and  May,  when  the  thermometer  in 
the  open  air  is  from  80^  to  90^  at  midnight !  bilious  fevers 
are  frequent,  and  though  not  so  generally  prevalent,  yet,  from 
their  more  virulent  character,  they  occasion,  at  least,  an 
equal  number  of  casualties.  But  the  usual  average  of  deaths, 
always  greatest  at  these  periods,  was  increased  in  a  prodi- 
gious proportion  during  intervals  when  cases  of  cholera  were 
of  occasional  occurrence."  These  observations  of  the  change 
of  type  of  the  fever  perfectly  agree  with  my  own,  already 
stated,  at  Seringapatam.  Dr.  Kennedy  repeatedly  finds  the 
cholera  reappearing  at  the  very  same  time  when  this  malig- 
nant transformation  of  the  common  endemic  takes  place ;  it 
is  therefore  fairly  to  be  inferred  that  these  occurrences  are 
owing  to  a  common  cause.  In  like  manner  we  find  malaria 
in  England  producing  in  the  spring  only  intermittents,  but  in 
autumn  remittents,  accompanied  with  cholera. 

It  appears  also  from  statements  in  Mr.  MarshalFs  Medical 
Topography,  that  a  severe  fever  had  prevailed  very  generally 
over  the  malarious  parts  of  that  island  in  1818,  when  the 
cholera  was  ravaging  the  peninsula,  but  before  it  bad  reached 
the  island,  and  that  sloughing  ulcers  had  also  been  oxp 
ceedingly  prevalent.  And  in  the  spring  of  1819,  when  the 
cholera  overran  the  island,  he  mentions  various  stations 
having  suflTered  very  severely  also  from  fever,  particularly 
Fort  King,  a  considerable  post,  where  not  a  single  European 
entirely  escaped  the  disease,  although  until  then  it  had  been 
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healthy  *•  This  station  was  attacked  with  fever  in  March. 
The  cholera  overspreacl  the  interior  of  the  island  in  that  and 
the  following  month  -f*. 

In  perfect  accordance  with  the  foregoing  observations,  the 
medical  returns  of  the  Madras  army  show  a  very  marked 
increase  of  disease  independent  of  cholera^  whilst  the  epi- 
demic was  prevailing  in  India,  as  will  appear  from  the  follow- 
ing table  extracted  from  Mr.  Scof  s  work. 

PROPORTION  OF  CASES  OF  DISEASE  IN  ONE  YEAR  TO  THE 
TOTAL  NUMBER  OF  THE  MADRAS  ARMY. 


^  V 

Including  Cholera. 

Excluding  Cholera. 

Years. 

Europeans. 

Natives. 

Europeans. 

Natives. 

1815 

158  pr.  cent. 

60  pr.  cent. 

158  pr.  cent. 

60  pr.  cent. 

1816 

142      — 

60      — 

141      — 

60      — 

1817 

166      — 

70      ^ 

165      — 

69      — 

1818 

204      — 

84      — 

189      — 

78      -        ' 

1819 

199      — 

94      — 

190      — 

88      — 

1820 

184      — 

81      — 

180      — 

77     - 

1821 

182      — 

60      — 

178      — 

57      — 

1822 

164      — 

48      — 

157      - 

47     - 

1823 

163      — 

48      — 

160      — 

47     - 

Connected  with  this  part  of  the  subject  I  find  another 

*  One  of  these  epidemical  attacks  was  as  sudden  as  any  of  those  of 
the  cholera.  ''The  troops  in  the  post  of  Nalandy  became  suddenly 
very  unhealthy  about  the  10th  or  1 1th  of  January.  There  were  thirty- 
four  Europeans  on  duty  at  this  post^  twenty-one  of  whom  were  attacked 
with  fever  in  the  course  of  twenty-four  hours  $  fourteen  of  the  whole 
number  died.''  These  circumstances  indicate  general  atmospheric  in- 
fluence. It  is  not  to  be  supposed  that  any  change  so  sudden  took  place 
in  the  formation  of  malaria^  at  least  without  evident  causes.  The 
Ceylon  Government  Gazette  of  the  7th  of  August,  181 9,  also  states : 
**  The  small-pox,  we  are  sorry  to  state,  has  appeared  in  Columbo  and 
the  neighbourhood.  *  *  *  The  epidemic  cholera  has  again  broken  out 
at  Trincomallee  and  Galle.'' 

t  P.  99. 
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remarkable  fact,  that  a  particular  preyalence  of  the  endemic 
or  sporadic  cholera  has  preceded  the  great  stream  of  the  epi- 
demic. In  Bengal  the  first  circumstance  which  excited 
attention  to  the  disease,  was  the  greater  frequency  than 
usual  of  the  straggling,  sporadic  form  of  the  disorder  in  those 
tracts  where  it  always  prevailed  at  the  time  of  the  year ;  and  this 
has  apparently  gone  on  increasing  until  it  became  contagious, 
and  then  rapidly  assumed  the  epidemic  form.  In  this  shape 
it  did  not  reach  Calcutta  until  August  1817 ;  but  Mr.  Jame- 
son states,  that  in  the  first  half  of  the  year  the  sporadic 
cholera  had  appeared  earlier,  and  was  rather  more  firequent 
than  in  ordinary  years.  On  the  peninsula,  except  in  one 
small  district,  endemic  cholera  has  been  usually  unfrequent. 
It  appears  from  a  table  in  the  Madras  Report,  that  the 
number  of  cases  of  it  occurring  in  the  Madras  army  were,  in 
1815,  one  hundred  and  fifty- two;  in  1816,  one  hundred  and 
eighty-nine ;  and  in  1817,  two  hundred  and  eighty-two :  but  it 
was  not  until  the  spring  of  next  year  that  the  epidemic 
reached  any  part  of  that  force.  So  also  the  staff-surgeon  of 
Travancore  (the  district  above  excepted)  reports,  that  it  had 
been  unusually  frequent  in  the  natives  in  1817,  one  hundred 
persons  having  died  of  it  at  the  capital ;  and  when  the  epide- 
mic actually  reached  the  district,  in  its  due  course,  he  was 
unable  to  fix  the  period  of  its  arrival,  from  its  mixing  with 
the  endemic  form.  In  like  manner  also  Mr.  Craw  finds  (as 
already  stated)  numerous  eases  occurring  in  the  rains  of 
1817  at  a  station  near  Bombay,  where  the  epidemic  did  not 
arrive  till  the  autumn  of  1818.  These  facts  are  too  numerous 
and  consistent  to  be  accidental.  They  seem  to  show  that  the 
atmospheric  cause  was  capable  of  producing  the  disease  in  its 
ordinary  non-contagious  form,  to  some,  but  a  trifling  extent,  in 
countries  distant  firom  that  in  which  the  epidemic  originated, 
independent  of  imported  contagion.  The  insufficiency  of  the 
former  alone  (as  well  as  all  its  common  exciting  causes)  to 
produce  the  epidemic,  is  strongly  set  forth  by  Mr.  Jameson  : 
**  During  the  numerous  campaigns  which  have  been  under- 
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taken  since  the  first  establishment  of  the  British  empire  in 
India,   our  soldiers,   both  European  and  native,  have  been 
exposed  times  without  number  to  every  possible  variety  of 
weather,  during  all  the  seasons  of  the  year,  without  being 
subjected  to  the  pestilence  which  nearly  depopulated   the 
camp  of  the  Marquis  of  Hastings.   *  *  *  This  was  strongly 
exemplified  in  the  case  of  the  Nagpore  force,  which  had  not  a 
case  of  the  disease  whilst  conducting  the  siege  of  Chanda, 
during  which  the  troops  were  exposed  to  thet  great  heats  of 
day,  under  a  range  of  stony  hills,  and  often  without  shelter 
from  the  dews  of  night ;  and  yet  no  sooner  did  they  reach 
Nagpour,  than  it  assailed  them  with  violence.  *  *  *  So, 
also,  the  left  division  had  undergone  great  fatigue  and  pri- 
vations, with  great  heat  during  the  day  and  cold  at  night,  for 
above  a  month ;  yet  they  felt  nothing  of  the  epidemic  until, 
on  the  9th  or  10th  of  April,   they  reached  Jubulpore,  in 
which  town  it  had  been  raging  several  weeks.  *  *  *  Neady 
all  the  corps  moving  on  Hansi  and  Hissar  must  have  met 
with  rain  during  the  advance  from  various  points  in  the 
Dooab.    The  29th  regiment  N.  I.  was,  we  know,  exposed 
to  excessively  wet  weather  during  the  whole  of  its  march 
from  Aligur,  still  it  continued  entirely  exempt  till  at  Hansi 
it  joined  these  corps,  which  had  got  the  epidemic  in  passing 
through  Delhi." 

But,  on  the  other  hand,  we  have  seen  that  the  contagion 
appears  to  have  required,  and  to  have  been  eminently 
assisted  in  its  operation  by  contingent  causes ;  and  the  ex- 
istence of  a  general  morbific  influence  throughout  India,  to 
which  its  diffusion  is  to  be  attributed,  is  further  manifest 
from  the  extraordinary  prevalence  of  so  many  other  diseases 
in  evident  connection  with  the  cholera.  How  far  the  epi- 
demic in  its  spread  through  the  eastern  parts  of  Europe  has 
been  attended  by  similar  indications  of  a  general  disordered 
state  of  the  atmosphere,  from  unusual  meteorological  pheno- 
mena and  the  prevalence  of  other  epidemics,  or  whether  it 
has  there  been  able  to  dispense  with  such  assistance,  for  want 
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of  dufficieDt  eyidence  od  either  side  of  the  question  I  am 
unable  to  decide.  But  until  the  latter  is  proved  to  have 
been  the  case,  the  former  is  most  probably  from  experience 
in  India  and  from  all  analogy. 

Another  circumstance  in  proof  of  a  general  morbific  in- 
fluence is  the  fact,  that  the  inferior  animals  have  often  suflered 
extensively  from  disease  during  the  prevalence  of  cholera. 
Mr.  Jameson  says  :  **  It  was  observed  in  many  places,  that 
an  unusual  mortality  occurred  amongst  black  cattle,  sheep, 
dogs,  and  other  domestic  animals.    Thus  in  the  Backergunge 
district,  cattle  had  the  disorder,  and  were  cured  by  opium 
and  other  remedies  found  most  serviceable  in  the  human 
species.     Cows  when  seized  shed  their  young.     So  in  Tip- 
perah,  great  numbers  of  horned  cattle  and  sheep  were  seized 
with  vomiting  and  convulsions,  and  suddenly  expired.     In 
1815  again,  half  the  cattle  of  the  lower  part  of  Tipperah 
were  carred  off  by  a  disease  similar  to  cholera.     In  Delhi 
dogs  died  rapidly,  and  more  horses  than  usaal  were  carried 
off  by  the  dry  gripes  *. 

**  In  the  Rajpootana  force,  and  throughout  the  whole  of 
the  Jeypore  and  Nag^ore  territories,  the  season  was  remark- 
ably fatal  to  camels ;  and  in  the  Centre  division  domestic 
animals  of  all  descriptions  died  in  great  numbers ;  but  in  the 
latter  instance  the  mortality  might  be  ascribed  to  want  of 
proper  care  and  food.  At  Sumbhulpore  an  elephant  had 
every  symptom  of  cholera;  and  was  cured  by  brandy  and 
laudanum.  But  the  affection  of  brutes  was  by  no  means 
general.     In  many  districts,  the  lower  order  of  animals  are 

*  ''  In  this  city,  a  carious  thing  was,  that  large  swarms  of  flies, 
whicli  had  infested  the  place  before  the  breaking  out  of  the  epidemic, 
wholly  disappeared  during  its  prevalence ;  and  returned  as  it  withdrew. 
This  might  be  owing  to  the  cold,  sharp,  westerly  wind  then  blowing.'' 

1  believe  I  have  also  noticed  the  disappearance  of  the  swarms  of  flies 
with  which  India  is  infested  in  hot  weather,  on  the  appearance  of  the 
cholera.  But  with  regard  to  the  vomiting'  of  the  cows  and  sheep,  we 
must  suppose  that  it  was  a  native  exaggeration. 
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expressly  stated  to  have  enjoyed  their  usual  health :  so  that 
the  circumstance  of  their  sickness  in  other  quarters,  during 
the  prevalence  of  the  epidemic,  may  have  been  perfectly 
fortuitous." 

Mr.  Chalmers  reports,  from  near  the  southern  extremity  of 
the  peninsula :  **  It  is  a  curious  fact,  that  in  the  towns  near 
the  hills,  where  the  epidemic  was  so  fatal,  a  disease  occurred 
among  the  cattle,  which  kept  pace  with,  and  often  exceeded 
in  mortality  that  of  the  human  species."  During  the  epi- 
demic fever  of  1810,  the  same  circumstance  occurred  in  these 
districts,  and  in  the  same  particular  localities.  Mr.  Searle  also 
states,  that  during  the  prevalence  of  the  cholera  at  Manan- 
toddy  he  had  observed  an  extraordinary  mortality  among 
poultry;  and  he  quotes  Dr.  Ranken's  statement  of  many 
camels,  goats,  and  other  animals  having  died  of  violent 
diarrhoeas  and  other  aihnents  in  Aajapootana.  He  further 
states,  that  the  collector  of  the  Madura  district  had  informed 
him  that  similar  mortality  had  not  only  been  reported  to  him 
from  various  parts  of  his  district,  but  urged  in  excuse  of  non- 
payment of  the  revenue.  And  he  had  heard  that  the  same 
was  the  case  in  Coimbatoor.  It  appears  the  same  facts  have 
been  observed  in  Europe.  Dr.  Joenichen  asserts,  that  both 
at  Taganrog  and  Moscow  it  is  universally  admitted  that 
several  species  of  animals  have  died  with  symptoms  charac- 
teristic of  cholera,  as  geese,  turkeys,  fowls,  and  crows.  At 
Berlin  the  domestic  animals  and  even  the  fish  are  stated  to 
have  sttfiered  simultaneously.  It  could  scarcely  be  ex- 
pected that  such  occurrences  would  be  general,  for  we  know 
that  the  lower  animals  are  insusceptible  of  most  of  our  dis- 
eases ;  and  we  have  seen  apparently  slight  shades  of  differ- 
ence of  susceptibility  in  different  classes  of  people  have  great 
influence  in  inviting  or  warding  off  the  attacks  of  cholera. 


SECTION  VI. 


OF  THE  SUSCEPTIBIUTY  OR  PREDISPOSITION  OF  THE 
SUBJECT  TO  THE  DISEASE,  AND  OF  ITS  EXCITING 
CAUSES. 

Proposition  XIV.  In  every  body  of  people  there  is  a 
large  proportion  incapable  of  receiving  the  disease, 
though  exposed  to  all  its  usual  causes. 

XV.  Having  undergone  an  attack  of  the  disease  confers 
a  great  degree  of  immunity,  at  least  for  a  time,  from  its 
future  attacks. 

XVI.  The  indigent  part  of  society,  the  old,  the  weakly  or 
unhealthy,  and  the  intemperate,  are  particularly  liable 
to  the  disease. 

XVII.  The  usual  exciting  causes  of  the  disease  are  exposure 
to  great  heat,  cold,  or  moisture,  errors  of  diet,  over- 
exertion, the  depressing  passions,  and  in  general  what- 
ever tends  to  debilitate  or  disorder  the  frame. 

The  facts  and  observations  that  may  be  collected  regarding 
the  susceptibility  or  predisposition  of  the  subject  to  the  dis- 
order, appear  to  be  highly  interesting  and  valuable ;  for  we 
constantly  find  this  great  immediate  cause  of  disease  exerting 
immense  influence  in  inducing  the  attacks  of  this  epidemic, 
and  often  the  circumstances  out  of  which  it  arises  are  very 
clearly  marked.  It  is  evidently  to  the  greater  or  less 
degree,  or  presence  or  absence  of  this  condition,  that  we  are 
to  attribute  those  most  snrprbing,  and  at  first  sight  apparently 

2  P 


4«I4  OV  TH3   ^HTSCSTTIBILITT   AND 


fartoHow  fa^  iMA  m  «AiB  metrnt  m  the  history  of  the 
epidemie,  of  cae  hHhr  af  praple  ■■ftiiy(^  severely  whilst 
another  s«flen  sEBMy  «r  aat  M  aD,  all  external  circuni- 
•taoees  being  aEke  m  haA^  wad  free  intereonrse  existing 
between  them— -of  aae  caapa  ia  the  andal  of  a  large  comma- 
nity  being  singled  o«tp  wmd  wkmm  aaflenig  in  a  high  degree. 


or  alone  escaping  whilst  the  hand  of  pestil^ice  is  striking 
down  its  nnroerons  nctiBs  al  sawaad  thea.    To  this  too,  are 


to  be  chiefly  attribirfed  the  great  safleriag  of  some  classes, 
whibt  other  cltasea  of  the  saaae  caaMmnitj  anxed  ap  with 


them  almosi  or  entirely  sieiipt»  md  the  coaalaot  imnaDity 
which  the  great  mass  of  aD  dasaea  or  bodies  of  people  eajay ; 
for  this  disease  has  probably  never  been  foond  to  attack  so 
many  as  one-half  of  any  body  of  people,  large  or  saialL 
The  remote  causes  U  these  exemptions  are  U^y  worthy 
of  onr  investigation,  for  it  is  evident  that  if  we  w«re  folly 
nc^nninted  with  them,  they  mnst  indicate  efficient  means  of 
pietanttng  in  many  instances  a  diseaae  which  we  too  often 
And  it  impossible  to  cure. 

The  dearast  and  most  striking  geMral  observation  whish 
oooara  regarding  the  prevalence  of  the  disease  in  difierent 
classes  (J  people,  is,  that  the  higher  ranks  id  soebty  have 
been  foond  in  India  to  soffer  less  thaa  the  lower ;  and  tias 
■eems  to  hold  good  throagh  all  its  branches,  militaiy  as  well 
as  dviU  Native  and  Eoropean.  If  we  conld  divide  iho  popu- 
lation of  India  on  this  prUiciple  into  two  classes,  in  the  same 
manner  as  we  have  bisected  the  year,  it  is  probable  that  we 
should  find  the  less  fortnoate  half  aflected  in  the  same 
proportion  to  the  rest,  as  are  the  six  summer  months  com- 
pared* with  those  in  which  the  sun  is  on  the  other  side  of  the 
line.  Thus  we  constantly  find  that  the  oflicer  suffers  less 
thaa  the  soldier  or  the  sepoy ;  that  the  superior  description  of 
troops,  as  the  cavalry,  &c.  (who  form  the  elite  of  the  army) 
soffer  less  than  the  iufantry,  and  they  again,  greatly  less 
than  the  hard-labouring  and  ill-fed  camp  follower.  So  abo 
it  is  as  constantly  found  that  the  bramin  (tiie  supreme  or 
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priest-easte)  and  the  sleek  banian  (raerchanfl)  stffer  less  than 
the  ryaty  who  pays  often  as  mnch  as  half  the  pfodace  of  his 
rice-fields  to  goTernment  for  rent,  and  extorts  from  them  a 
scanty  subsistence  under  a  bwrning  sun  ^  and  still  more 
remarkably  less  than  the  poor  outcast  pariah,  who  carries  a 
bnrthen  ten  miles,  and  returns  the  text  day  empty-handed 
lEbr  five  pence  sterling. 

The  grettteir  pctevalence  of  the  disease  among  soldiers,  both 
natif e  and  European,  than  their  officers,  has  been  from  Ao' 
first  generally  remarked.  Thas  during  the  first  attack  at 
Bellary,  not  an  officer  out  of  at  least  fifty  at  the  station  was 
attacked.  In  the  severe  attack  of  the  84th,  not  more  than 
two  slight  cases  occurred  in  a  body  of  about  thurty  officers, 
whilst  of  the  men,  one  in  eight  were  admitted  iflfto  hospital, 
and  many  died.  In  ihe  first  and  very  sevei^e  prevalence  of  the 
disease  iathe  field  force  in  the  Dooab  (General  Priteler's),  not 
more  than  two  or  three  attacks  occurred  among  the  officer^ 
of  the  whole  camp.  In  the  Candeish  field  force  not  onoy 
though  one  of  the  corps  suffered  severely. 

In  the  cetotte  division  of  the  Benlgal  army  too,  Mr.  Jaaie^ 
ion  states :  "  during  the  week  in  which  the  epidemic  raged 
with  so  much  fury,  when  the  camp  was  a  sick  ward,  and 
every  tent  was  filled  or  surrounded  With  the  dead  or  dying, 
the  officers  suffered  comparatively  very  little.  From  a  nuikiber 
that  eotild  hardiy  have  fallen  short  of  three  htmdred,  only 
five  or  six  deaths  occulted ;  and  it  should  be  remembered^ 
thail  at  this  time  oflkers  of  all  descriplioiis  Were  equally  ex- 
posed with  the  medical  men,  for  the  sick  had  become  so 
sofmereus,  that  even  the  services  of  all  were  intiufficient  lo 
tend  them  with  proper  care,  and  du(y  admiiiister  the  requi- 
site remedies."  Mr.  Marshall  states,  thsit  in  his  experience 
(in  Ceylon)  the  commissioned  officers  were  enlSyely  ex- 
empted. 

In  this  circumstance,  however,  there  is  nothing  peculiar  to 
eholera.    Commissioned  officers  Are  generally  much  more 
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healthy  than  at  least  European  soldiers.    This  is  particularly 
remarkable  with  regard  to  the  dysentery,  or  the  particalar 
inflammation  of  the  large  intestines,  which  destroys  probably  at 
least  oue-half  of  the  Europeans  who  die  in  India  in  ordinary 
times,  and  in  those  parts  where  malaria  does  not  exist  in  any 
notable  degree,  a  still  larger  proportion.     From  this  disease 
oflBcers  are  almost  exempt,  even  when  it  is  prevailing  as  a 
most  virulent  epidemic,  as  it  often  does  in  standing  camps  in 
hot  weather.    I  have  treated   thousands  of  cases   of  it  in 
soldiers,  in  these  and  all  other  usual  situations,  but  never 
saw  an  officer  die  of  it,  and  rarely  a  serious  case,  or  an 
attack  of  it  at  all  among  them.    This  I  have  never  ceased  to 
wonder  at,  and  in  seeking  its  explanation  have  sometimes 
been  tempted  to  refer  the  disease  to  conta^on,    for  the 
officers  do  not,    of  course,   frequent  the  common   privies. 
They  are  not  so  remarkably  exempt  from  hepatitis.     It  is, 
however,  chiefly  referrible  to  the  greater  regularity  of  life  of 
the  officer;   for  though  he  takes  a  considerable  portion  of 
spirituous  fluids,  it  is  regularly  and  without  inducing  intoxica- 
tion, whilst  the  soldier  will  be  partially  intoxicated  for  a  week 
or  two  together ;  and  then,  having  no  longer  the  power  of 
inducing  that  state  — -  which  is  with  him  the  summum  bonam 
— -  he  reverts  to  his  water-drinking  till  the  next  receipt  of  pay, 
or  till  he  has  hoarded  up  the  means  of  renewing  the  excessive 
stimulus.    The  prospect  of  sickness  or  even  death  have  no 
terrors  for  him  to  keep  in  check  this  inordinate  appetite. 
And  to  this  circumstance  we  must  chiefly  refer  the  g^reater 
prevalence  of  cholera  in  the    European    soldier  than    the 
officer.    The  former  is  sufficiently  clothed  and  fed,  and  his 
frame  is  generally  somewhat  robust ;  there  is,  therefore,   no 
predisponent  debility  to  account  for  it.     Other  circomstances 
also  doubtless   contribute  to    produce  the  superior  general 
healthiness  of  the  officer,  as  his  greater  general  care   of  lus 
health  and  attention  to  its  first  derangements ;  and  partica- 
larly  the  greater  influence  of  mind^  and  the  amusement  which 
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it  creates ;  for  ennui  and  inactivity  of  mind,  as  well  as  of  body» 
are  a  great  cause  of  disease,  and  nowhere  so  remarkably  as 
in  hot  climates. 

The  gpreater  prevalence  of  the  disease  among  the  sepoys 
than  their  European  officers,  which  is  as  remarkable  as  in 
the  other  case,  is  to  be  placed  to  another  account.    They  are 
perfectly  temperate,  as  are  almost  all  the  natives  of  India, 
but  this  temperance  is  with  many  of  them  perforce  carried  to 
excess.     It  is  evident  that  the  greater  liability  to  this  epide- 
mic of  the  sepoy  than  his  officer,  and  indeed  of  the  natives 
in  general,  compared  with  the  Earopeans  in  India,  is  owing 
to  a  diet  not  sufficiently  nutritious  to  ward  off  the  attacks  of 
a  disease  which  is  so  eminently  one  of  debility,  although  it  is 
undoubtedly  better  calculated  than  ours  to  obviate  the  com- 
moner form  of  Indian  disease,  pure  inflammation.    The  pay 
of  the  sepoy  is  about  five  pence  per  day,  and  on  thb  most  of 
them  have  families  as  well  as  themselves  to  maintain.     Yet 
this  is  affluence  compared  with  the  situation  of  most  of  the 
inferior  servants,  grooms,  tent-men,  porters,  8cc.  who  receive 
not  more  than  from  half  to  two-thirds  of  that  sum,  and  they 
again  are  objects  of  envy  to  others  unemployed  and  still 
lower  in  the  scale.     Neither  are  the  prices  of  the  necessaries 
of  life  proportionably  low.    The  general  diet  of  the  lower 
classes,  is  rice  or  other  grains,  boiled  whole  or  made  into 
cakes,  the  insipidity  of  which  is  in  some  degree  removed  by  a 
sort  of  thick  soup  composed  of  vegetables,  and  a  great  propor- 
tion of  condiments ;  and  this  food  is  too  often  also  deficient 
in  quantity.  No  wonder  therefore  that  we  should  find  so  abun- 
dant a  predisposition  to  the  disease  existing  among  a  people 
thus  dieted,  and  that  it  should  be  so  often  excited  into  action 
by  exposure  to  cold  and  moisture  in  their  wretched  huts,  or 
the  still  more  wretched  substitutes  for  tents  of  the  innu- 
merable followers  of  a  camp. 

The  mounted  troops  are  also  found  to  be  less  liable  than 
the  infantry  to  other  diseases  as  well  as  to  cholera.  Their 
general  healthiness  is  well  known,  and  appears  to  arise  from 
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their  beiDg  better  behaved  men,  and  of  better  constitationsi 
and  ako  from  their  haviog  a  eoiistapt  light  occnpation  about 
their  horses.     When  the  disease  first  prevailed  at  Jaolna,  9 
brigade  of  horse  artillery  there  almost  entirely  escaped ;  and 
at  Hansi  in  Bengal,  the  complete  ei^emption  of  a  oavalij 
corps  IS  particniarly  noticed,    A  similar  exemption  of  two 
cavalry  corps  is  likewise  stated  at  p.  II  of  the  Bombay 
Report.    But    without  looking  for    further  proofs  of  this 
fact,   I   will  Qi^ely  state  that  of  the  thirty-four  instances 
wbicb  Mr*  Spot  detidls  of  attacks  pf  cholera  in  marching 
corp9,    there    wap    only    one    of    cavalry;    whilst    of  the 
twentyHHx  ipnocnoos  marches,  $ev€n  were  made  by  cavaliyt 
In  ope  of  tbes^  imtanoes  the  march  was  made  in  very  bad 
weather,  which  appears  to  have  beep  particularly  mentioned 
to  shoF  the  barmlessness  of  that  condition  of  the  atmosphere ; 
in  anotb^ri  the  camp-followers  are  stated  to  have  suffered 
ivbilst  the  troopers  e^cap^d ;  and  in  a  third,  the  exemption 
wap  stil)  more  remarkable,  for  the  corps  was  marching  in 
company  with  an  infantry  corps  which  was  suffering  severelyt 
And  tb^^e  epcapep  are  not  to  be  attributed  to  the  trooper 
undergoing  le^a  fatigue  than  the  soldier,  for  the  labour  of  the 
former  in  piecing  and  taking  care  of  his  horse  is  fully  equiva* 
lent  to  the  (saving  of  it  from  riding,    Even  the  light  con^ 
pany  of  a  cprps  bas  been  found  nearly  to  escape,  whilst  the 
corps  itself  (the  14th  regiment  at  Merot  in  1819)  wap  suffer- 
ing severely,  and  almost  exclusively,  in  the  midst  of  a  large 
cantonment.    That  company  is  always  composed  o(  pick$d 
men.  Mr.  Jameson  says :  **  The  bearer  and  kbulasee  generally, 
and  with  the  artillery  the  drivers  and  men  of  the  magazine 
establishment,  were  attacked  in  much  larger  proportion  than 
the  regular  soldiers,  because  they  were  inferior  in  strength  to 
the  sepoys  and  goolundaz,  bad  no  tents,  received  less  pay, 
and  were  worse  clad  and  fed  */'    All  these  and  many  other 
facts  which  might  be  adduced,  show  that  often  apparently 
triQiqg  and  almost  imperceptible  differenoes  in  the  general 

*  Report,  p.  153, 
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suBoeptibility  of  a  body  or  class  of  people,  are  snfficieDt  to 
determine  a  most  afflioting  preyalence  of  the  disease,  or  an 
entire  exemption.  And  it  is  perfectly  evident  that  a  parti- 
oniar  susceptibility  or  predisposition,  whencesoever  it  arises, 
is  often  almost  every  thing  in  the  production  of  the  disease, 
whilst  all  the  other  agents,  however  powetful,  whose  opera^ 
tien  is  more  direct,  as  contagion,  the  great  meteoric  influence, 
exposnre  to  cold  and  wet,  common  errors  of  diet,  &c.  fali 
ahnost  to  zero  in  its  scale  of  causes. 

There  is,  however,  too  much  evidence  to  show  that  bodies 
of  people  at  times  thus  favoured,  have  not  been  equally  fop* 
tnnate  on  subs^uent  occasions.     It  was  during  the  first  yeat 
of  the  prevalence  x^  the  disease  on  the  peninsula,  that  the 
imtflanity  of  military  oificers  was  chiefly  remarkable.    Since 
that  time  the  public  journals  have  been  full  of  aceounts  of 
their  deaths  from  cholera,  and  those  of  the  civil  officers  6f 
the  Company.     Dr.   Daun  slates,  that  on  marches   *^even 
European  officers  cannot  entirely  escape  the  infloence  of  the 
causes  of  the  disease,  and  we  accordingly  find,  that  of  the 
nikmberwhohaTe  fallen  victims  to  the  epidemic,  all,  or  alodost 
all,   have   been  attacked   whilst  marchilig  froln  station  ^4'' 
Mr.  Janleson  reinarks,  that  *'in  Mjrmensing  in  1817,   the 
attacks  were  observed  to  occur  olnefly  in  the  toWer  classes  \ 
but  in  1818,  neither  caste,  age,  dor  sex,  were  spared ;  arid  in 
September,   October,   and    November,    the    moHality   was 
firightfuL    At  Bnlloah,  and  the  whole  south-west  division  of 
Tipperah,  few  survived  without  m6di<»ne,  and  it  b  estimated 
that  a  tenth  part  of  the  whole  population  disappeared.*' 

In  the  second  attack  on  General  Pritsler^s  force  at  Gudduck, 
the  officers  who  had  escaped  before  suffered  very  severely. 
The  horse  brigade  too,  which  has  been  mentioned  as  having 
escaped  at  Janlna,  suffered  even  more  than  the  other  troops 
on  a  subsequent  attack.  These  facts  evidently  correspond  to 
those  of  the  epidemic  on  its  second  visits  reaching  the  nfore 
healthy  parts  of  a  country  ^^  climbing  the  mountains,    too. 

*  Hawkins  on  Cholera,  p.  368. 
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Thej  seem  to  show  that  the  yinis  had  acquired  additiooai 
power*  aod  was  able  to  take  effect  with  less  degrees  of  sns* 
ceptibility  than  at  first. 

There  is  reason  to  believe  that  the  vigoar  of  coostitotion 
which  Europeans  possess  on  their  arrival  in  India,  makes 
them  less  susceptible  of  this  disease  than  others  longer  resi- 
dent in  it,  who  have  been  debilitated  by  its  diseases,  and  have 
suffered  the  gradual  impairment  of  the  constitution  which  is 
made  by  the  excessive  heat.  When  the  S4th  regiment  under- 
went their  severe  attack,  there  was  incorporated  in  it  a  large 
body  of  recruits,  who  had  been  less  than  six  months  in 
India,  of  these  one  in  eleven  and  a  half  was  attacked,  whilst 
of  the  rest  of  die  corps,  who  had  been  much  longer  in  the 
country,  one  in  seven  and  a  half  was  affected.  The  relative 
mortality  was  nearly  equal  in  both,  viz.  the  very  hig^  ratio 
of  one  death  to  two  and  a  half  attacks. 

The  proportion  of  persons  susceptible  of  this  disease  ap- 
pears happily  to  be  small  in  comparison  to  those  who  suffer 
when  exposed  to  the  full  influence  of  the  causes  of  the  plague, 
yellow  fever,  and  other  epidemics.     It  seems  however  to  be 
so  very  variable  as  to  set  at  defiance  all  attempts  to  estimate 
its  amount.   In  Mr.  Scof  s  marching  corps  (chiefly  natives)  the 
number  of  attacks  varied  from  seventeen  to  three  hundred  and 
thirty  per  corps  of  about  one  thousand  men,  being  on  the  avers^ 
about  twelve  per  cent.     And  even  on  the  first  spread  of 
the  epidemic  the  variations  appear  to  have  been  equally  great. 
In  fact,  as  we  have  seen)  the  severity  of  the  prevalence  is 
always  greatly  influenced  by  various  external  circumstances. 
For  example,  one  corps  getting  through  the  disease  with  a 
fine  clear  sky  (if  it  is  susceptible  of  it  at  all  under  the  circum- 
stances) shall  suffer  very  little,  whilst  another  under  the  oppo- 
site circumstances  shall  suffer  severely.     But  if  these  two 
corps  encounter  the  disease  afterwards  together,  and  in   all 
external  respects  perfectly  similar,  the  latter  (having  its  soa- 
ceptibility  previously  exhausted)  shall  suffer  slightly,  whilst  the 
former  sufiers  severely.    This  has  been  proved  by  experience 
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to  be  the  case.  But  perhaps  the  nnmber  of  attacks  which 
occurred  in  the  54th  and  41st  re^ments»  on  their  landing  at 
Madras,  may  give  some  idea  of  the  proportion  of  susceptible 
among  European  soldiers  in  ordinary  circumstances,  as  they 
underwent  at  different  times  the  general  attack  which  bodies 
of  people  arriving  in  India,  since  the  origin  of  the  epidemic, 
have  probably  always  experienced,  and  generally  soon  after 
their  landing,  particularly  as  they  are  nearly  equal.  They 
were,  in  the  first  corps  23|  per  cent,  of  the  strength,  in  the 
latter  22.  The  former  corps  lost  «very  third  man  attacked, 
the  latter  every  fifth*". 

It  is  difficult  or  impossible  to  de6ne  clearly  the  conditions 
of  the  system  in  which  this  perilous  susceptibility  consists. 
Some  of  their  leading  features  are  however  sufficiently  marked. 
A  degree  of  debility  and  laxity  of  the  frame,  whether  it  arises 
firom  idiosyncracy— or  from  insufficient  nourishing  food— -or 
from  fatigue  or  exhaustion  of  body  or  mind— from  excessive 
heat  or  previous  disease,  or  the  various  other  causes  which 
may  produce  it,  appears  to  be  the  principal  morbid  or  mor- 
bi6c  state.     Another  is  found,  often  indeed  a  concomitant  of 
the  former,  in  that  irrritability  of  the  system,  and  general 
tendency  to  disease,  whether  it  is  inherent  (or  rather  arising 
from  unknown  causes)  or  owing  to  intemperance,  &c.,  which 
so  often  exists,  and  is  continually  ready  to  put  on  any  form  of 
morbid  action,  which  contagioo  or  other  exciting  causes  may 
determine « 

But  with  all  the  lights  which  the  most  attentive  considera- 
tion of  the  subject  could  afford,  let  the  surgeon  of  a  corps — 
the  most  experienced  of  that  useful  body  of  men — on  its 
arrival  in  India,  select  all  the  members  of  it  whom  he  consi- 
ders susceptible,  for  the  employment  of  prophylactic  measuires, 
how  many  of  his  marked  men  would  be  passed  over  by  the 
disease,  and  how  many  more  would  it  single  out  whom  he 

*  Madras  Report,  p.  24. 
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■erer  ratpeeted  of  predupontKNi !  How  <rflmi  haye  ve  seen 
penoBs  of  the  most  robust  aad  healthj  kabit^^  aad  the  last 
whom  we  should  expeet  to  be  obnozioiM  to  dioiera,  seised 
by  ity  eveo  when  it  was  not  prerailing  to  any  consideraUe 
degree,  in  its  very  wont  forms!  Donbtless  the  disease 
found  in  them  some  congenial  diathesis,  some  hidden  flaw  in 
the  eoostitation,  by  which  it  was  enabled  to  make  its  fiital 
inranon. 

It  is  nnifonnly  observed  that  this  disease,  in  its  general 
attacks,  has  a  constant  tendency  rapidly  to  wear  itself  out* 
Thus  in  a  corps,  no  sooner  has  it  attained  its  maximnm  than 
it  begins  to  subside,  and  usually  shortly  ceases.  Often  in- 
deed it  fluctuates,  dying  away,  and  again  suddenly  springing 
up,  as  we  have  seen,  from  evident  causes ;  but  under  what» 
ever  circumstances  of  external  influence  (excepting  highly 
malarious  rituations),  it  soon  finishes  its  course,  or  is  reduced 
to  its  strag^;ling,  "  sporadic"  form.  Again,  we  observe  that  it 
win  not  retrace  its  steps  and  spread  back  through  a  coun^ 
it  has  just  ravaged,  any  more  than  a  conflagration  in  a  grassy 
plain,  but  still  pushes  on  among  fresh  bodies  of  people*.    It 

*  Whoever  has  seen  the  dry  grass  and  bmshirood  on  fire  in  a  mM 
part  of  India,  in  the  burning  month  of  May,  or  in  any  similar  ntnatioa, 
can  be  at  no  loss  for  a  lively  picture  of  the  progress  of  the  cholera. 
The  confla^pration  is  seen  from  a  distance,  advancing  over  the  country 
in  an  irre^ar  line,  blazing'  np  with  fury,  and  advancing  more  rapidly 
when  it  meets  with  abundant  fuel  and  is  favoured  by  the  wind,  and  ap- 
pearing to  die  away  when  it  reached  a  bare  tract — but  still  creeping  on. 
Diverted  here  and  there  from  its  course  by  some  accident  of  a  brook, 
a  lake,  or  a  bare  hill,  it  leaves  patches  untouched  for  a  while,  but 
sooner  or  later  the  fiame,  by  some  hidden  or  circoitous  track,  reaches 
them  too,  and  equally  destroys  every  thing  they  couudn  susceptible  of 
its  influence.    Before  it  the  wild  animals  are  flying  in  terror,  behind  is 
a  black  smoking  expanse  of  desolation;  which,  however,  in  a  few  days, 
if  favoured  by  rain,  is  covered  with  luxuriant  bright  green  vegetation, 
and  the  appearance  of  the  country  is  wonder/ulfy  improved  by  the  acci- 
dent.   But  woe  to  the  camp  or  the  tent  that  is  surprised  by  this  wild- 
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is  evident,  therefore,  that  it  quickly  sdzes  on  all  that  are 
sosceptible  of  its  iDflueoce-— that  the  great  mass  are  io?al- 
nerable  to  it — and  that  those  who  have  suffered  its  attacks 
and  escaped,  have  gained  a  similar  immanity,  else  it  would, 
under  some  favourable  circumstances,  continue  to  attack  them 
again  and  again,  or  turn  back  to  them,  until  it  had  destroyed 
them  all.  Accordingly  we  find,  on  the  clearest  evidence,  that 
such  an  immunity  is  actually  conferred  on  the  subject  by  an 
attack  of  this  disease. 

Little  attention  appears  to  have  been  paid  to  this  point  on 
the  Madras  Establishment.  It  is  nowhere  mentioned  in  the 
body  of  the  Reports,  except  in  one  instance,  where  an  oflScer» 
after  a  short  and  limited  experience  of  the  disease,  states 
that  one  attack  is  no  protection  against  a  second,  as  he  had 
known  several  instances  of  succeeding  attacks ;  and  Mr.  Scot 
in  one  sentence  maintains  the  same  opinion,  but  without  ad* 
ducing  any  facts  in  support  of  it.  Relapses  are  indeed  not 
uncommon,  but  rarely  I  believe  in  the  original  form ;  and 
after  complete  re-establishment,  the  protection  that  is  gained, 
for  a  time  at  least,  is  very  evident.  For  the  establishment  of 
this  fact  we  are  indebted  to  Mr.  Jameson  and  the  observers 

in  Bengal. 

*'  An  individual  having  once  undergone  the  disease,  thereby 
became  much  less  subject  to  be  again  attacked,  than  a  person 
who  had  not  passed  through  the  same  previous  seasoning.  It 
b  not  by  this  meant  to  be  asserted,  that  relapses  did  not 
sometimes  occur  in  persons  who  had  not  perfectly  recovered 
from  the  effects  of  the  first  attack,  nor  even  to  deny,  that  in 
some  rare  instances  the  disease  recurred  at  long  intervals, 
when  the  individual  had  entirely  regained  his  strength*  All 
that  we  intend  to  affirm  is,  that  such  cases  were  exceedingly 
uncommon.    To  many  of  the  medical  officers  who  possessed 

fire  without  its  cordon  sanitaire  of  cleared  ground  (the  grass  pulled  up 
in  a  circular  line)  around  it !  The  canvas  is  reduced  to  ashes  in  a  few 
minutes,  and  few  and  sadly  scorched  are  the  rest  of  their  goods  whkh 
they  are  able  to  snatch  out  of  the  flames. 
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large  opportoniiies  of  observation^  it  did  not  occur  to  observe 
a  single  instance.  Thus  tbe  centre  division  of  the  army  hardly 
affords  half  a  dozen  instances.  *  •  •  *  In  the  left  division 
and  Rajapootana  force,  according  to  the  nnanimoas  declara- 
tion of  the  medical  staff,  no*case  of  re-seiznre  occurred  after 
the  strength  had  been  fully  restored.  In  the  Nagpore  force, 
two  or  three  instances  came  to  notice,  but  all  came  under  the 
strict  denomination  of  relapses,  for  although  the  individuals 
had  recovered  from  the  primary  shock,  a  long  enough  interval 
from  the  first  attack  had  not  been  allowed  for  the  complete 
restoration  of  their  strength.  The  most  decided  case  was 
that  of  an  Eurbpean,  who  had  been  twice  attacked  whilst 
under  the  influence  of  mercury,  and  had  so  far  recovered  as 
to  return  to  his  duty,  when  after  the  lapse  of  five  or  six  days, 
he  got  the  disease  a  third  time  and  died.  With  the  Kuruaul 
divuion  not  a  single  case  offered.  The  same  immunity  firom 
secondary  visitation  was  observed  in  every  quarter  in  which 
the  epidemic  prevailed,  and  we  should  perhaps  not  be  far 
wide  of  the  truth  were  we  to  aflSrm,  that  of  the  many  myriads 
attacked,  the  returns  of  the  whole  country  do  not  afford  a 
score  of  well  authenticated  cases  of  a  recurrence  of  the  dis- 
ease, after  the  removal  of  the  debility  and  every  other  con- 
sequence of  the  primary  attack. 

"  Another  curious  circumstance  in  the  economy  of  the  dis- 
ease was,  that  not  only  were  persons  who  had  once  undergone 
its  attack  free  from  its  further  assaults,  but  even  individuals 
and  bodies  of  men,  who  having  come  within  its  pestilential 
influence  and  had  escaped  unaffected,  were  nevertheless  much 
less  obnoxious  to  its  future  visits,  than  those  who  had  not  be- 
fore been  exposed  to  the  virus.  In  other  words,  a  village 
which  was  visited  by  the  epidemic  during  the  first  year  of  its 
prevalence,  would  on  the  disease  re-appearing  in  that  part  of 
the  country,  be  much  \e^  likely  to  suffer  than  another  village 
which  had  not  before  been  affected ;  and  an  individual  going 
from  the  former  into  the  infected  air  of  the  latter,  would  have 
a  better  chance  of  immunity  than  its  inhabitants,  who  had  not 
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undergone  the  previous  seasoning.  This  was  the  case,  to  a 
greater  or  less  degree »  in  every  part  of  the  provinces;  in 
which  it  was  generally  remarked,  that  the  epidemic  on  its  re- 
currence either  did  not  at  all  revisit  the  places  formerly  af- 
fected, or  only  in  a  much  lighter  manner  than  those  to  which 
it  was  yet  a  stranger.  In  Tirhoot  particularly,  in  which  the 
epidemic  twice  appeared  at  two  distant  periods,  the  truth  of 
this  observation  was  strikingly  illustrated,  since,  according  to 
the  observation  of  a  very  intelligent  observer,  not  a  single 
instance  occurred  of  the  disease  revisiting  the  same  place 
throughout  the  whole  extent  of  the  district. 

''  But  it  is  in  the  different  divisions  of  the  army,  the  bodies 
composing  which  remain  under  the  eye  of  the  same  medical 
officers,  that  we  should  expect  to  find  the  existence  of  (his 
law  most  clearly  established.     It  is  here  accordingly  that  we 
have  the  best  examples  of  its  reality.    Thus  in  the  JubbnU 
pore  force,  the  7th  regiment  of  cavalry,  and  2d  battalion 
13th  native  infantry,  which  corps  had  suffered  severely  in 
November,  with  the  centre  division  and  at  the  Bridge  of 
Boats,  remained  quite  exempt.     Thus  too,  the  2d  battalion 
19th,  which  was  violently  affected  by  the  disease  in  August, 
had  only  three  slight  cases  in  September,  when  the  other 
corps  of  the  Rajpootana  force  were  so  roughly  visited.     Bat 
the  best  illustrations  are  to  be  found  in  the  centre  division. 
When  this  force  broke  up  after  the  termination  of  the  cam* 
paign.  His  Majesty's  24th  regiment  of  dragoons,  and  87th  re* 
giment  of  foot,  and  the  1st  battalion  8th  regiment  native  in- 
fantry marched  to  Cawnpore,  where  they  were  stationed  in 
April  and  May,  when  the  city  and  cantonment  were  suffer* 
ing  from  the  disease.     At  this  time  the  24th  dragoons  re* 
mained  quite  free ;  His  Majesty's  87th  had  two  slight  cases, 
among  the  recruits  who  bad  not  been  with  the  centre  divbiou, 
and  no  death ;  and  the  1st  battalion  8th  regiment  native  in* 
fantry,  had  according  to  one  statement  no  case,  according  to 
another  only  one,  and  according  to  a  third,  three  or  four,  all 
slight  attacks.    The  situation  of  the  latter  corps  was  such  as 
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to  giye  additional  proof  of  the  iromanity  of  bodies  previoilslj 
exposed  not  being  accidental ;  for  it  so  happened,  that  this 
battalion  was  placed  right  between  the  3d  battalion  15th  na- 
tive infantry  and  Craigie's  leries,  both  of  which  suffered  se- 
verdy,  as  not  having  earned  the  same  means  of  protection. 
Camp-followers  of  all  descriptions  were  equally  exempt,  and 
one  person  only,  who  had  been  with  the  centre  divi^on,  an 
European  officer,  fell  a  victim  to  the  disorder.    In  like  raanner 
the  2d  battalion  2Sth  regiment  native  infantry,  which  agab 
fell  in  with  die  disease  in  April,  whilst  marching  from  the 
Tiraee  for  Lucknow  by  Gorruckpore,  then  suffered  compa- 
ratively Bttle.      It  had  indeed   twenty-five  cases  and   five 
deaths,  but  of  these  only  one  was  a  case  of  relapse  or  recur^ 
rence,  and  even  in  it,  the  symptoms  of  both  attacks  were 
very  mild.     Bnt  a  still  more  extraordinary  instance  occurred 
ID  Lord  Hastings's  camp,  daring  the  march  to  Gorruckpore, 
towards  the  latter  part  of  the  same  month.    The  disease  here 
first  broke  oat  among  the  followers  of  a  gentleman,  who  had 
just  joined  the  party,  and  in  a  few  days  attacked  between 
fifty  and  sixty  out  of  four  hundred,  chiefly  of  the  class  of 
bearers.    It  next  got  among  the  servants  of  several  gentle- 
men in  the  civil  service,  then  in  attendance  upon  the  Gover- 
nor General,  and  to  the  period  of  its  decline  was  confined  to 
8«eh  persons  as  had  not  been  with  the  centre  division.     This 
could  not  be  explained  on  any  difference  of  situation,  for  the 
party  daily  changed  ground,  and  the  new  comers  were  mixed 
promiscuously  with  those  who  had  been  previously  exposed 
to  infection.     Nay,  it  further  appears,  that  after  attacking  the 
frst  party,  the  disease  made  a  long  stretch,  and  next  showed 
itself  amongst  other  persons  not  yet  seasoned  in  the  opposite 
end  of  the  line,  leaving  all  between  untonched.    If  any  proofs 
were  necessary,  we  might  cite  the  case  of  the  2d  battalion 
3d  regiment,  the  greater  part  of  which  having  had  the  dis- 
ease at  Shergurh,  were  not  all  affected,  although  stationed  at 
Banda  when  the  town  suffered  severely.     But  enough  we 
think  has  been  already  said,  to  show  that  the  human  flrame  on 
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beiflg  exposed  for  some  time  to  the  pestilential  Tints,  got  ha- 
bitaated  to  it,  and  in  a  great  measure  became  insvsceptiMe 
of  its  ma%nant  iDflaeoce."  To  this  complete  evidence  I  will 
only  add  the  instance  of  the  Topaae  frigate,  which  conveyed 
the  cholexa  to  the  M anritias.  She  had  got  through  the  dis- 
ease on  the  voyage,  and  consequently  had  not  a  case  in  hai^ 
hour  there,  when  all  the  other  ships  were  snflbring  from  it*. 

We  have  beades  the  continual  recorrence  of  this  lact  of 
the  immunity  enjoyed  by  persons  who  have  been  exposed  to 
the  causes  of  the  disease  during  its  prevalence,  and  either 
have  or  have  not  taken  it,  in  the  attacks  which  generally 
b^ipen  to  bodies  of  men  landing  in  India  soon  after  their 
arrival,  and  reaching  them  alone  though  mixed  up  with  other 
troops.    These  instances  are  brought  forward  in  arguments 
against  the  contagiousness  of  the  disease,  but  they  are  clearly 
explicable  on  the  g^unds  stated,  as  are  some  others  some- 
what difiEerent.    The  84th  regiment  was  encamped  at  the 
Mount,  near  Madras,  in  1823,  for  the  purpose  of  volunteering 
preparatory  to  embarkation  for  England ;  that  is  of  allowing 
the  men  desirous  of  remaining  in  India  to  tranrfer  themselVeB 
to  other  corps— *a  permission  which  seven-righths  of  them  ac- 
cept.    In  consequence,  apparently,  of  the  excessive  heat  of 
the  tents,  and  the  great  drinking  attending  the  volunteering, 
a  high  degree  of  susceptibility  to  the  disease  was  reproduced 
in  them,  which  appeared  to  be  excited  into  a  severe  epide^ 
raical  viska^tiott  by  a  slight  change  in  the  weatherf.     At  the 
same  time  the  disease  was  not  prevailing  in  the  fixed  troops 
at  the  some  station,,  nor  anywhere  in  the  neighbouring  coun- 
try, except  in  the  54th  regiment,  just  arrived  in  India,  and 
in  the  53d,  on  its  march.     Whilst  the  disease  was  prevailing 
ia  the  34th,  a  party  of  volunteers  left  it  for  the  dep6t  at 
Poonamalee,  eight  miles  distant.     In  the  coarse  of  a  week 
after  their  arrival  there  twenty  cases  occurred  in  that  party, 

*  Report  of  Dr.  Kinnis,  to  the  Army  Medical  Board, 
t  See  the  Report  regarding  this  attadc  in  the- Appendix. 
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but  not  one  in  the  varioas  other  parties  of  troops  previously 
there,  though  they  were  all  mixed  ap  together.    These  facts 
are  however  perfectly  analogous.    That  little  party  was  in 
the  same  situation  as  the  54th  at  the  same  time  at  Madras, 
with  but  this  difference,  that  its  susceptibility  was  owing  to 
excessive  heat  and  continued  intoxication,  whilst  that  of  the 
newly  arrived  corps  was  the  original  stock  which  exists  in 
every  body  of  people  before  being  exposed  to  the  dbease. 
The  53d  regiment  shortly  after  underwent  their  volunteering 
in  the  same  neighbourhood,  under  the  same  circumstances 
with  the  34th,  of  exposure  to  heat  in  camp  and  intoxication, 
yet  escaped  the  disease.     And  this  is  mentioned,  apparently, 
as  one  of  those  contradictory  facts  which  are  to  cut  short  all 
further  inquiries  into  the  causes  of  this  "  inscrutable"  disease. 
But  on  the  foregoing  principles  how  perfectly  evident  is  the 
cause  of  the  exemption :  the  53d  had  but  two  months  be- 
fore undergone  a  severe  visitation,  induced  by  marching  and 
atmospheric  influence,  by  which  its  susceptibility  was  ex- 
hausted, and  the  causes  which  proved  so  fatal  to  us  were  in- 
suflScient  to  reproduce  it  in  them*. 

The  short  duration  of  the  prevalence  of  the  disease,  how- 
ever violent,  in  any  body  of  people,  particularly  a  small  and 
condensed  body,  who  are  quickly  all  exposed  to  its  contagion 
(which  may  be  set  down  as  one  of  its  strongest  characteristics), 
appears  clearly  to  be  owing  to  the  disease  being  enabled,  by  its 
rapid  mode  of  diffusion  and  its  short  latent  period,  quickly  to 
bring  under  its  influence  all  the  susceptible,  and  either  to  de- 
stroy them  or  render  them  unsusceptible,  whence  its  pabulum 

*  Instead  of  attentively  examining  and  comparing  the  numerous 
facts  on  record  regarding  this  most  interesting  etiology,  which  thus 
support  and  illustrate  each  other,  some  persons  (who  have  never  seen 
the  disease)  will  glance  at  the  conclusions  drawn  from  them  by  others, 
who  have  devoted  all  their  energies  to  the  subject,  and  conceivingr  tbem 
improbable — ^in  a  spirit  equally  remote  from  charity  and  philosophy, 
and  precluding  even  the  common  amenity  of  language — ^will  pronounce 
them  **  RIDICULOUS,  and  unworthy  of  attention  or  refutation.'* 
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being  exhausted,  it  necessarily  expires.  We  are,  therefore, 
continually  drawing  wrong  inferences  of  the  causes  of  the  dis- 
appearances of  the  disease,  when  we  find  them  coincident 
iriith  change  of  circumstances,  as  change  of  situation  or  al- 
terations in  the  state  of  the  atmosphere. 
-  These  changes  doubtless  have  great  influence,  but  it  is 
evident  that  the  disease  has  a  natural  tendency  to  a  quick 
and  spontaneous  declension,  independent  of  external  change. 
The  same  observation  may  be  applied  to  another  of  its  strik- 
ing features,  the  change  of  type  which  almost  uniformly  takes 
place  in  the  course  of  any  of  its  separate  visitations.  Thus, 
it  is  constantly  observed,  that  the  first  cases  are  almost  all  of 
that  low,  asthenic,  "  foudroyant"  form,  which  place  the  weak- 
ness of  the  medical  art  in  a  very  strong  light.  The  powers 
of  life  appear  to  be  overwhelmed  and  to  sink  at  once,  without 
exhibiting  their  ordinary  eflbrts  of  resistance,  as  if  they  were 
simply  arrested  by  a  highly  sedative  poison.  But  happily  this 
fatal  form  of  the  disorder  soon  almost  disappears,  and  is  re- 
placed by  that  milder  type,  where  the  resisting  exertions  of 
nature  are  so  conspicuous  in  the  form  of  various  increased 
actions,  and  which,  in  our  Indian  experience  at  least,  has 
commonly  been  found  one  of  the  most  tractable  of  acute  dis- 
eases, in  wonderful  contrast  with  the  former..  These  circum- 
stances have  already  been  long  ago  dwelt  upon,  but  on  points 
of  such  importance  repetition  may  be  pardoned.  This  meta- 
morphosis of  the  disease  (if  so  strong  an  expression  is  admis- 
sible) has  also  been  attributed  to  various  external  changes ; 
but  it  is  of  too  constant  occurrence,  and  generally  bears  too 
evident  a  relation  to  the  beginning  and  end  of  the  general 
attack,  to  be  thus  accounted  for.  It  is  evidently  owing  to 
the  disease  being  developed  the  first,  and  to  the  highest  de- 
gree, in  the  most  susceptible ;  whilst .  the  stronger  and 
healthier  frame,  if  it  is  not  entirely  invulnerable,  is  invaded 
the  last  and  suffers  the  least. 

But  this  order  is  sometimes  reversed,  probably  from  atmo- 
spheric influence  or  other  causes.  For  example,  at  Vizia- 
nagrum,  for  the  first  month,  the  disease,  "  though  formidable 
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One  complained  of  oppression  and  pain  in  the  breast ;  ano- 
ther of  headach,  slight  nausea,  diarrhoea,  and  the  like ;  and 
this  vas  especially  remarkable  in  persons  arriving  at  Oren- 
barg.  These  trifling  symptoms  of  disease  were  usually  as- 
cribed to  errors  of  diet ;  but  to  me  it  appears,  that  their  cause 
was  a  general  invasion  of  the  system  of  cholera,  which  how- 
ever was  prevented  from  developing  itself  in  its  perfect  cha- 
racters by  a  regular  manner  of  living,  and  other  circumstances 
of  the  kind.'*  Dr.  Joenichen  also  observes :  **  The  invasion 
of  cholera  in  Moscow  and  elsewhere  in  Russia,  was  preceded 
by  a  particular  disposition  to  diarrhoea,  vomitings,  &c.,  which 
continued  throughout  the  whole  of  the  disease,  and  which 
seems  to  prove  the  existence  of  a  particular  epidemic  state 
of  the  atmosphere."  At  Orenburg  also,  these  slight  affec- 
tions were  attributed  solely  to  the  atmospheric  cause  of  the 
disease,  but  it  is  at  least  as  probable  that  they  have  arisen 
from  contagion,  in  combination  with  more  or  less  of  that 
cause.  Mr.  Jameson  states  (Report,  p.  67):  "  In  one  case,  that 
of  a  gentleman  who  died  after  six  hours'  illness,  the  three  me- 
dical men  who  opened  the  body  were  sensible  of  a  peculiar 
offensive  odour,  very  different  from  the  ordinary  smell  of 
dead  bodies,  and  all  were  for  a  day  or  two  affected  with  vomit* 
ing,  looseness,  and  other  symptoms  of  disordered  bowels." 

It  has  been  very  generally  observed,  that  Europeans  in 
India  have  been  less  subject  to  the  epidemic  than  the  natives ; 
but  that  conclusion  seems  to  have  been  chiefly  drawn  from 
comparison  of  the  latter  with  the  military  and  civil  oflScers, 
and  other  Europeans  of  regular  lives,  who  are  scattered  over 
India.  It  appears  very  distinctly  from  the  returns  of  the 
Madras  army,  that  the  intemperate  soldier,  in  spite  of  his 
more  robust  frame  and  better  diet,  has  suffered  more  than 
the  sepoy,  with  all  his  predisponent  debility. 

The  following  table,  constructed  from  one  in  Mr.  Scot's 
work,  will  show  the  fact,  and  also  another  remarkable  one, 
that  though  the  relative  number  of  attacks  was  greater  in  the 
Europeans  than  the  natives,  their  proportion  of  deaths  to 
cases  was  less. 
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One  complained  of  oppression  and  pain  in  the  breast ;  ano* 
ther  of  headach,  slight  nausea,  diarrhoea,  and  the  like ;  and 
this  vas  especially  remarkable  in  persons  aniving  at  Oren- 
burg. These  trifling  symptoms  of  disease  were  usually  as- 
cribed to  errors  of  diet ;  but  to  me  it  appears,  that  their  cause 
was  a  general  invasion  of  the  system  of  cholera,  which  how- 
ever was  prevented  from  developing  itself  in  its  perfect  cha- 
racters by  a  regular  manner  of  living,  and  other  circumstances 
of  the  kind."  Dr.  Joenichen  also  observes :  "  The  uivasion 
of  cholera  in  Moscow  and  elsewhere  in  Russia,  was  preceded 
by  a  particular  disposition  to  diarrhoea,  vomitings,  &c.,  which 
continued  throughout  the  whole  of  the  disease,  and  which 
seems  to  prove  the  existence  of  a  particular  epidemic  state 
of  the  atmosphere."  At  Orenburg  also,  these  slight  aflTec- 
tions  were  attributed  solely  to  the  atmospheric  cause  of  the 
disease,  but  it  is  at  least  as  probable  that  they  have  arisen 
from  contagion,  in  combination  with  more  or  less  of  that 
cause.  Mr.  Jameson  states  (Report,  p.  67):  "  In  one  case,  that 
of  a  gentleman  who  died  after  six  hoars'  illness,  the  three  me- 
dical men  who  opened  the  body  were  sensible  of  a  peculiar 
offensive  odour,  very  different  from  the  ordinary  smell  of 
dead  bodies,  and  all  were  for  a  day  or  two  affected  with  vomit* 
ing,  looseness,  and  other  symptoms  of  disordered  bowels." 

It  has  been  very  generally  observed,  that  Europeans  in 
India  have  been  less  subject  to  the  epidemic  than  the  natives ; 
but  that  conclusion  seems  to  have  been  chiefly  drawn  from 
comparison  of  the  latter  with  the  military  and  civil  officers, 
and  other  Europeans  of  regular  lives,  who  are  scattered  over 
India.  It  appears  very  distinctly  from  the  returns  of  the 
Madras  army,  that  the  intemperate  soldier,  in  spite  of  his 
more  robust  frame  and  better  diet,  has  suffered  more  than 
the  sepoy,  with  all  his  predisponent  debility. 

The  following  table,  constructed  from  one  in  Mr.  Scofs 
work,  will  show  the  fact,  and  also  another  remarkable  one, 
that  though  the  relative  number  of  attacks  was  greater  in  the 
Europeans  than  the  natives,  their  proportion  of  deaths  to 
cases  was  less. 
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in  appearance,  invariably  yielded  to  treatment ;  but  during 
the  next  fortnight  the  low,  quiescent,  and  delusive  form  pre- 
vailed, and  proved  fatal  to  nambers,  both  of  those  who  ap- 
plied early  as  well  as  those  who  did  so  at  a  later  period*." 
No  mention  is  made  of  the  weather,  but  it  was  on  the  20th 
of  June,  when  that  great  change  in  the  atmosphere  that  at- 
tends or  precedes  the  setting-in  of  the  rains  generally  hap- 
pens, that  the  change  of  type  took  place.     So  at  Nellore,  it 
is  remarked :  **  I  observed,  that  on  its  first  appearance  the 
symptoms  were  mild,  and  after  seven  or  eight  days  continu- 
ance, it  seemed  suspended  for  five  or  six,  when  it  recom- 
menced with  increased  violence.     Previous  to  its  disappear- 
ance it  again  became  milder,  and  fewer  casualties  occurred  f." 
These  fluctuations  must  have  been  chiefly  owing  to  atmo- 
spheric influence.    They  are  very  similar  to  those  described 
and  traced  to  that  cause  by  Dr.  Scott  at  Madras^ 

It  is  probable,  that  many  who  are  insusceptible  of    the 
disease  in  any  full  and  defined  form,  do  yet  actually  sufier  it 
in  a  minor  and  partial  degree,  to  which  the  term  cholera, 
from  the  symptoms,  would  never  be  applied.     I  have  already 
mentioned  several  instances,  where  various  partial  disturb- 
ances of  the  health,  as  different  disorders  of  the  digestive 
organs,  general  malaise,  &c.,  were  almost  universally  com- 
plained of,  during  the  severe  visitations  of  the  epidemic  in 
India.     And  Dr.  Kinnis  reports,  that  in  the  56th  regiment 
at  Mauritius  (in  1819),  "  No  children,  and  but  a  very  small 
proportion  of  females  were  attacked,  but  convulsive  affections 
resembling  hysteria  were  unusually  frequent  among  the  Eu- 
ropean  and   mulatto   women   belonging    to    the   regiment." 
Dr.  Burke,    in   his    report  on  the  same  occasion,  likewise 
notices  the  general  prevalence  of  colics,  diarrhoeas,  8cc.tog^ether 
with  the  epidemic.  It  appears  that  similar  occurrences  have  been 
observed  in  Russia.     A  physician  at  Orenburg  states  Cin  the 
Russian  Official  Reports) :  "  During  the  prevalence  of  the  epi- 
demic, there  was  scarcely  a  single  inhabitant  of  the  city  of  Oren- 
burg, who  had  not  some  symptoms  of  disordered  digestion* 
*  Madras  Report,  p.  32.  f  Ibid.  p.  41. 
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One  complaiDed  of  oppression  and  pain  in  the  breast ;  ano- 
ther of  headach,  slight  nausea,  diarrhoea,  and  the  like ;  and 
this  was  especially  remarkable  in  persons  arriving  at  Oren- 
burg. These  trifling  symptoms  of  disease  were  usually  as- 
cribed to  errors  of  diet ;  but  to  me  it  appears,  that  their  cause 
was  a  general  invasion  of  the  system  of  cholera,  which  how- 
ever was  prevented  from  developing  itself  in  its  perfect  cha- 
racters by  a  regular  manner  of  living,  and  other  circumstances 
of  the  kind."  Dr.  Joenichen  also  observes :  *'  The  invasion 
of  cholera  in  Moscow  and  elsewhere  in  Russia,  was  preceded 
by  a  particular  disposition  to  diarrhoea,  vomitings,  &c.,  which 
continued  throughout  the  whole  of  the  disease,  and  which 
seems  to  prove  the  existence  of  a  particular  epidemic  state 
of  the  atmosphere.*'  At  Orenburg  also,  these  slight  aflTec- 
tions  were  attributed  solely  to  the  atmospheric  cause  of  the 
disease,  but  it  is  at  least  as  probable  that  they  have  arisen 
from  contagion,  in  combination  with  more  or  less  of  that 
cause.  Mr.  Jameson  states  (Report,  p.  67):  "  In  one  case,  that 
of  a  gentleman  who  died  after  six  hours'  illness,  the  three  me- 
dical men  who  opened  the  body  were  sensible  of  a  peculiar 
ofiensive  odour,  very  different  from  the  ordinary  smell  of 
dead  bodies,  and  all  were  for  a  day  or  two  affected  with  vomit* 
ing,  looseness,  and  other  symptoms  of  disordered  bowels." 

It  has  been  very  generally  observed,  that  Europeans  in 
India  have  been  less  subject  to  the  epidemic  than  the  natives ; 
but  that  conclusion  seems  to  have  been  chiefly  drawn  from 
comparison  of  the  latter  with  the  military  and  civil  officers, 
and  other  Europeans  of  regular  lives,  who  are  scattered  over 
India.  It  appears  very  distinctly  from  the  returns  of  the 
Madras  army,  that  the  intemperate  soldier,  in  spite  of  his 
more  robust  frame  and  better  diet,  has  suffered  more  than 
the  sepoy,  with  all  his  predisponent  debility. 

The  following  table,  constructed  from  one  in  Mr.  Scot's 
work,  will  show  the  fact,  and  also  another  remarkable  one, 
that  though  the  relative  number  of  attacks  was  greater  in  the 
Europeans  than  the  natives,  their  proportion  of  deaths  to 
cases  was  less. 
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TABLE  OF  ATTACKS  AND  DEATHS  OF  CHOLERA  IN  THB 
MADRAS  ARMY  FOR  FIVE  YEARS,  viz.  FROM  1818  to  1822  ♦. 
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231 

It  is  evident,  however,  from  the  remarkable  immunity  en- 
joyed by  the  European  oflScers,  &c.,  that  the  natives  of  India 


*  The  following  summary,  extracted  from  the    critique   already 
mentioned  of  the  Edinburgh  Medical  Journal,  on  the  Russian  Reports, 
will  enable  the  reader  to  compare  the  mortality  of  the  present  epidemic 
in  Russia  with  that  of  the  disease  on  the  peninsula  of  India.    *'  In  As- 
trakan,  one  third  of  the  cases  died ;  in  the  government  of  Kostroma, 
rather  less;  in  Nishni-Novogorod,  one-half;   in  Casan  and  Moscow, 
three-fifths ;  in  Penza  and  the  country  of  the  Don  Cossacs,  two-thirds ; 
and  in  the  whole  of  these  places  taken  collectively  the  number  afflicted 
was  14,000,  and  the  deaths  7«700,  so  that  the  total  average  mortality 
throughout  the  invaded  districts  may  be  safely  assumed  to  have  been 
one-half.    The  mortality  in  Moscow  varied  greatly  at  different  periods 
of  the  epidemic,  being  at  first  as  high  as  nine-tenths,  and  sinking  after- 
wards gradually  to  seven-eighths,  fi?e-sixths,  three-fourths,  and  a  half, 
and  at  last  to  one-third."   The  last  would  have  been  a  high  rate  of  mor- 
tality on  the  Indian  peninsula.    It  was  observed  that  the  mortality  of 
the  Orenburg  epidemic  was  much  less  than  the  present  one,  derived 
from  Astrakan,  being  on  the  average  about  one-fourth,  which  (as  will 
appear  from  the  table)  is  but  a  fraction  greater  than  that  of  the  Madras 
army.    There  is  considerable  probability  that  this  branch  of  the  epi- 


BXGITIN6  GAUSBS   OP  THE   DISBASB.  458 

have  possessed  tio  advantage  in  that  respect  over  Europeans* 

from  being  in  their  own  climate.    They  also  suffer  from  the 

malaria  fevers  (at  least  the  intermittent  form)  equally  with 

Europeans,  and  very  differently  from   the  negro  race,    not 

only  in  Africa,  but  in  all  parts  of  the  world.     A  considerable 

number  of  the  latter  people,  descendants  from  slaves  imported 

from  Africa  by  the  Portuguese,  exist  on  Ceylon,  and  a  corps 

in  the  British  service  is  formed  of  them.     Mr.  Marshall  states 

the  remarkable  fact,  that  these  persons,  though  almost  en* 
tirely  exempt  from  fever,  suffered  from  the  cholera  equally  with' 

the  natives ;  and  the  negro  slaves  were  not  more  fortunate 

at  the  Mauritius.     It  may  be  inferred  that  they  were  instts- 

demic  was  derived  directly  through  Tartary  from  the  north-western 
parts  of  India.  It  would  be  highly  interesting  to  ascertain  if  such  was 
the  fact,  for  if  so  it  would  account  for  the  difference  of  type  which  it 
exhibited  from  that  of  1830.  An  instance  has  already  been  related  of 
a  form  of  the  disease,  characterized  by  extraordinary  depression  and 
fatality,  being  transferred  from  a  corps  to  a  population  among  which 
it  arrived. 

It  appears  that  the  mortality  from  the  disease  in  the  native  part  of 
the  Madras  army  was  about  5^  per  cent,  for  the  first  five  years,  or  one 
per  cent,  per  annum.  Assuming  this  as  a  measure  of  the  general  mor- 
tality, and  taking  the  population  of  the  continental  parts  of  India  at 
sixty  millions,  the  mortality  from  the  epidemic  in  India  for  these 
years  will  amount  to  three  millions ;  but  this  is  probably  within  the 
truth,  for  two  reasons,  —  the  disease  was  much  milder  in  the  healthier 
climate  of  the  peninsula  than  in  Bengal,  where  it  originated,  and  it 
has  been  generally  observed  that  the  sepoys  suffered  less  from  it  than 
the  general  population.  Much  of  the  mortality  in  tbe  army  was  certunly 
owing  to  marching,  but  perhaps  an  equal  proportion  was  produced  by 
the  journeys  of  the  rest  of  the  people. 

During  the  present  summer  the  mortality  of  the  cases  appears  to 
have  been  upon  the  whole  greater  than  in  the  preceding ;  being,  accord- 
ing to  the  Berlin  State  Gazette,  at  Petersburg,  Riga,  Mittau,  Lemberg, 
and  Brody,  about  one-half ;  and  at  Dantzic,  Elbing,  andPosen,  about 
two- thirds.  The  disease  in  general  often  presents  the  remarkable  fact 
of  the  proportion  of  deaths  to  cases  being  in  the  inverse  ratio  of  the 
latter  to  the  population. 
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o»ptible  of  the  inflaeoce  of  uudaam,  bat  ant  cf  Ae  €Mtaipom 
of  cholera.  And  that  siiigie  fact  show%,  as  wcfl  as  a  ttoasaad 
oould  do,  that  however  much  malana  aiay  have  csodaced  to 
the  production  of  cholera,  sometkiog  most  be  sopeiadded  to 
it  to  produce  this  epidemic.  In  perfect  agnscmcnt  wiA  thett 
obiervations,  it  is  foond  that  the  negroes  in  Egypt  soffer 
equally  from  the  plague  with  the  rest  of  the  popnlation. 

The  various  periods  of  life  have  been  found  to  be  distioctlj 
marked  by  various  degrees  of  susceptilnlity.    Very  numerous 
observations  seem  to  establish  the  general  fiiet,  that  that  fatal 
property  is  pretty  constantly  in  the  direct  ratio  with  the  age 
of  the  Individual.     Thus  it  has  been  constantly  remarked, 
that  infants  at  the  breast    are    scarcely  ever    attacked*, 
children  rarely,  and  young  adults  in  the  first  vigour  of  life 
are  oertaiuly  much  less  subject  than  the  middle-aged,  though 
noarcoly  past  their  prime.    The  old  are,  ceteris  paribuSf  by 
fur  the  most  subject  of  all.    Sex  has  also  had  considerable 
influence,  though  perhaps  less  generally  than  age.     It  might 
Imve  boon  expected  that  the  female,  from  her  weaker  frame, 
would  have  been  more   susceptible;    but,   whatever  is  the 
reason,  it  appears  that  the  reverse  has  commonly  been  the 
case.     This  inference  is  drawn  by  Mr.  Jameson.    He  states 
that  it  appeared  from  returns  of  attacks  in  the  native  inhabit- 
ants of  the  suburbs  of  Calcutta,  the  proportion  of  males 
taken  ill  was  to  the  females  as  four  to  one.    In  Dacca,  and 
in  a  bazaar  at  Merot,  it  was  two  to  one.    In  Tirhoot,  it  was 
generally  remarked  to  be  greater ;  and  the  observation  has 
been  confirmed  by  Dr.  Marshall  on  Ceylon,  by  Dr.  Scott  at 
Madras,  and  others  on  the  peninsula.     But  at  various  other 
places  women  have  been  found  to  suffer  equally  with  men ; 
and  Mr.  Scot  sets  down  pregnant  women  as  particularly  sos« 

^  Mr.  Borland,  in  stating  this  fiftct,  observes  that  the  same  thing  has 
\wen  Anind  to  happen  with  the  plague,  and  ingeniously  adduces  the 
♦xporlmr uts  of  Dr.  Priestley,  showing  that  young  animals  live  longer 
111  noxious  airs  than  old  ones.— Rem  tetigit  aci^. 
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ceptible  *•  Debility  from  other  diseases  has  been  commonly 
observed  to  predispose  to  cholera*  CoDvalesGents  in  hospital 
are  often  attacked ;  and  Mr.  Jameson  mentions  an  instance  of 
a  corps  which  had  previously  suffered  severely  from  fever, 
having  also  suffered  in  an  extraordinary  manner  from  the 
cholera. 

The  observations  that  I  have  to  offer  on  the  exciting  causes 
of  the  disease,  may  be  comprised  in  a  few  words,  as  they  are 
generally  very  obvious.     Insolation,  and  exposure  to  cold  or 
moisture,  may  be  considered  as  their  principal ;  and  it  should 
always  be  remembered  that  sach  exposures  are  paiticulariy 
dangerous  during  sleep  (itself  apparently  an  exciting  cause 
of  the  disease),  and  during  journeys,  when  we  are  so  much 
more  liable  to  them  than  in  other  situations.     And  it  will  be 
evident  from  the  foregoing  statements,  that  a  journey  (inde- 
pendent probably  of  exposure)  during  the  prevalence  of  the 
epidemic  will  be  attended  with  very  considerable  danger  of 
inducing  an  attack.     Intemperance  in  drink  has  already  been 
strongly  adverted  to,  but  the  fact  of  its  great  inflaence  in 
producing  the  disease  cannot  be  too  much  insisted  on.     The 
relaxatiou  and  depression  of  the  nervous  energy  which  follows 
that  stimulation  must  be,  of  all  conditions  of  the  frame,  the 
most  favourable  to  the  invasion  of  the  disease.    Intemperance 
in  food,  by  deranging  the  digestive  organs,  and  through  them 
the  whole  frame,  is  doubtless  a  great  predisposing  or  excitmg 
cause.    The  disease  has  often  been  observed  to  make  its 

*  It  wad  found  that  in  Bengal  the  disease  — true  to  its  principle  of 
attacking  chiefly  the  lowest  classes  —  was  particularly  prevalent  among 
the  abandoned  class  of  women.  Well  might  the  Chinese  observe  that 
"  the  pestilence  knew  its  victims ; "  and,  however  the  philanthropist 
may  be  shocked  at  the  immediate  calamity  which  marks  its  footsteps, 
he  cannnot  entirely  condemn  their  mode  of  reasoning  regarding  it  | 
that  in  an  over- populated  country,  it  is  not  a  curse  but  a  blessing; 
for  it  deprives  of  life  chiefly  those  to  whom  it  is  of  least  value,  the 
wretched,  the  sickly,  the  aged,  &c.,  and  very  commonly  those  who  are 
of  the  least  value  to  the  rest  of  society. 
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attack  after  a  meal,  and  particularly  after  the  wretched  breaks 
fast  common  among  the  lower  classes  of  the  natives  of  India, 
cold  rice,  with  the  water  in  which  it  has  been  boiled  for 
drink  *•     It  has  so  often  been  observed,  both  in  Bengal  and 

*  The  following  directions  issued  by  the  Russian  Qovemment  to  the 
people  on  the  approach  of  the  epidemic,  form  probably  as  complete  a 
brief  code  of  instructions  against  its  exciting  causes  as  could  be  con- 
structed. 

1.  To  avoid  sudden  chills  as  much  as  possible,  and  on  aeeount  of  the 
dad  weather  at  this  time  of  the  year,  to  take  care  to  be  more  warmly 
clad,  and  more  attentive  to  the  strength  of  shoes  and  stockings ;  to 
change  instantly  the  clothes  which  have  been  wetted  by  the  rain,  and  to 
keep  the  feet  always  dry. 

2.  Never  to  sleep  in  the  open  air  by  day  or  by  night,  and  particularly 
not  on  the  damp  ground. 

3.  Not  to  load  the  stomach  with  too  large  a  quantity  of  food,  and 
especially  of  indigestible  food.  It  is  rigorously  prohibited  accordingly  to 
eat  apples,  plums,  melons,  water- melons,  cucumbers,  raw  turnips, 
carrots,  mushrooms,  and  other  vegetables  of  the  same  sort. 

4.  To  make  as  little  use  as  possible  of  strong  drinks,  and  of  a  heating 
diet,  and  particularly  to  abstain  from  garlic. 

5.  To  take  the  greatest  care  to  keep  the  body  very  clean,  to  change 
the  linen  as  often  as  possible,  and  to  maintain  the  utmost  cleanliness^ 
not  only  in  the  apartments,  but  also  in  the  courts  and  the  streets. 

6.  Never  to  leave  the  air  pent  up  in  the  apartments.  For  this  pur- 
pose the  windows  must  be  opened  when  the  weather  is  fine,  and  during 
rainy  and  damp  weather  the 'stoves  must  be  lighted,  and  the  room  per- 
fumed with  vinegar  and  spirit  of  juniper. 

7.  Never  to  go  out  in  the  morning  with  an  empty  stomach,  and  not 
to  fatigue  oneself  to  exhaustion  with  daily  labours* 

Nos.  8,  9,  10,  11,  give  directions  for  tmme'tifta^^  application  for  me^ 
dical  aid  on  being  attacked,  separation  of  the  sick,  &c. 

12.  The  authorities  of  the  government,  founding  their  confidence  on 
the  assurance  given  them  by  medical  men,  who  have  carefully  attended 
to  the  progress  of  the  disorder,  inform  the  citizens  with  certainty,  that 
they  will  be  preserved  from  its  attacks  if  they  conform  themselves  ex- 
actly to  the  directions  above  laid  down.  A  very  important  means  of 
safety  i»  to  repress  all  tendency  to  depression  and  chagrin,  and  to  pre- 
serve a  cheerfulness  and  tranquillity  of  mind. 
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the  peninsula,  that  persons  in  the  state  of  ptyalism  from 
mercary  have  been  particalarly  snbject  to  the  attacks  of  tlie 
disease,  that  there  can  be  no  doabt  of  the  generality  of  the 
fact.  It  has  also  been  often  remarked,  that  the  attacks  have 
followed  immediately  on  taking  a  dose  of  the  neatral  salts ; 
but  it  is  probable  that  the  disease  has  previoasly  existed,  and 
that  the  indisposition  of  its  first  stage  has  led  to  the  use  of 
the  medicine. 


SECTION  VII. 


COMPARISON  OF  THE  EPmEMIC  CHOLERA  C 
THAT  OF  EUROPE,  AND  GENERAL  OBSP 

No  reasonable  doabt  can  now  be  entertaine 
of  the  Indian  cholera  with  that  which  prev^ 
Europe,  but  it  is  highly  interesting  to  inq' 
and  what  modifications  have  taken  place  in 
course  from  the  mouths  of  the  Ganges  and 
and  Berlin ;  in  which  it  must  have  encount 
variety  of  constitution  and  mode  of  life  in 
climate  and  locality ;  to  examine  if  its  sy 
lity  are  altered  — •  if  its  contagiousness  i 
creased  — if  it  is  still  equally  influenced 
atmospheric  causes  and  situation ; — and  j 
continue  the  same  under  that  extreme 
stances.     On  these  points,  the  informa. 
^6  of  the  subject  is  extremely  defect 
remarks  I  have  to  offer,  mast  be,  at  lei 
desultory. 

In  the  first,  second,  and  third  stagi 
is,  the  incipient  stage  —  the  mortal  st 
cence  or  general  paralysis  of  organs  tb. 
been  termed  collectively  by  others 
disorder,  or  the  state  of  collapse  — 
difference  is  apparent  between  the  i 

*  This  stage  has  been  generally  unp' 
disease,  but  it  b  particularly  remarked 
Hippocrates.    He  states,  that  if  the  coldi       ^^ 
tinuc  after  the  cessation  of  the  vomiting  a. 
«—  Parr's  Dictionary. 
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demies ;  but  in  the  febrile  state  which  follows,  both  in  favour- 
able and  anfavonrable  events,  when  death  does  not  quickly 
close  the  scene,  one  considerable  feature  of  difference,   at 
least,  is  evident    This  state  has  appeared  to  me  in  India  to 
exhibit  itself  under  two  distinct  forms ;  the  moderate  febrile 
reaction  of  the  system,  with  general  increase  of  the  secretions, 
unattended  by  remarkable  local  affection  or  extreme  debility ; 
and  a  typhoid  fever  of  the  very  lowest  type,  which,  as  far  as 
my  experience  has  extended,   has  always  appeared  to  be 
symptomatic  of  inflammation,  generally  of  the  stomach,  in- 
testines, or  brain.    The  former  was  the  usual  mode  of  termi- 
nation of  the  disease  in  health,  the  latter  was  rarely  recovered 
from.     Unhappily  it  appears  that  the  former  has  been  mach 
more  rare  in  Europe  than  in  India,  and  the  latter,  or  some 
state  highly  resembling  it,  exceedingly  common ;  and  hence 
chiefly  appears  to  have  arisen  the  excessive  mortality  of  the 
disease  since  it  has  entered  Europe.     Dr.  Kier  finds,  that  of 
twenty  fatal  cases,  seven  terminated  in  the  cold  stage,  and 
thirteen  in  the  hot  stage.    Whether  that  fatal  affection  has 
commonly  assumed  the  idiopatliic  form,  constituting  typhus 
or  pestilential  fever,  or  whether  it  is  still  referrible  to  inflam- 
mation, appears  to  be  somewhat  uncertain.     It  is  however 
very  evident  that  inflammation  was,  very  generally  if  not  in- 
variably, one  of  its  most  prominent  features.    Drs.  Russel  and 
Barry  state  that  it  is  attended  by  soreness  on  pressure  on  the 
liver,  stomach,  and  belly,  delirium  and  stupor.     Mr.  Searle 
finds  it  at  Warsaw  "  of  a  bilious  inflammatory  character." 
Dr.  Keir  observes,  that  at  the  abatement  of  the  disease,  in  its 
cold  stage,  the  patient  generally  sleeps.     "  This  favourable 
change  comprehends  the  second   period,   that  of  reaction. 
A  febrile  state,  more  or  less  distinctly  marked,  now  takes 
place ;  and  lucky  is  the  case  when  it  is  moderate,  for  such 
generally  recover.    The  secretions,  which  were  suppressed 
in  the  first  period,  now  begin  to  reappear;  a  gentle  per- 
spiration sometimes   takes  place ;   urine  is  discharged  fre- 
quently, more  or  less  tinged  with  bile,  and  the  stools  chiefly 
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consist  of  bile  in  a  very  Yitiated  state.^    This  is  precisely  the 
"  stage  of  reactioD^"  such  as  I  have  described  it  in  India. 
Dr.  Kier  continues: — ''Mach  more  frequently,  however,  a 
second  ordeal  now  begins,  sometimes  as  severe  and  frequently 
not  less  fatal,  though  more  slowly  so,  than  the  first.    This  ia 
probably  the  effect  of  the  morbid  changes  that  have  been  in- 
daced  during  the  first  period  of  the  disease.    The  appearance 
of  the  complaint  is  now  entirely  changed,  insomuch  that  one 
who  had  not  seen  the  patient  during  the  first  period,  or  been 
told  of  the  symptoms,  could  not  possibly  know  that  he  was 
suffering  from  the  epidemic.     I  have  observed  the  disease,  in 
this  its  second  period,  to  assume  four  forms ;  the  first  an  in- 
flammatory fever,  or  rather  sub-inflammatory  state  of  the  sto- 
mach and  bowels,  most  frequently  the  latter,  sometimes  con- 
joined ;  the  second,  inflammatory  irritation  of  the  lungs,  with 
pain  of  the  cbest,  cough,  viscid  expectoration  and  fever,  ap- 
pearing as  a  critical  metastasis  of  the  disease ;  the  third,  bi- 
lious or  bilio-nervous  ferer,  with  suppuration  of  the  parotid 
glands,  in  one  case  with  suppurating  axillary  bubo  towards 
the  end  of  the  fever,  and  inflammatory  irritation  of  the  lungs 
ending  in  vomica ;  and  the  fourth,  a  congestive  sub-inflamma- 
tory state  of  the  brain  and  spinal  cord.    This  last,  as  was  na- 
tural to  expect  from  the  nature  and  seat  of  the  affection, 
proved  by  far  the  most  dangerous  and  most  frequently  fatal 
ibrm  of  the  second  period.    It  appeared  generally  to  super- 
vene after  the  purging,  vomiting,  and  cramps  had  been  re- 
lieved, and  the  external  heat  in  some  degree  restored.    The 
patient  complained  of  pain  in  the  back,  between  the  shoulder 
blades,  or  in  some  other  part  of  the  spine,  sometimes  along 
its  whole  tract     He  appeared  sleepy  to  such  a  degree,  that 
at  first  1  was  disposed  to  attribute  this  state  in  part,  at  least, 
to  the  effects  of  the  opium  given  in  the  first  period.     But  I 
was  soon  convinced  that  the  cause  of  this  symptom,  and   of 
another  strongly  characteristic  of  this  form  of  the  disease, 
namely,  the  filling  of.  the  vessels  of  the  sclerotica  with   red 
blood,  was  u  congestive  sub-inflammatory  state  of  the  brain 
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and  spinal  cord.  This  striking  symptom  first  began  to  show 
itself  in  the  inferior  part  of  the  globe  of  the  eyes ;  it  gradaally 
increased,  and  little  by  little  reached  the  upper  part,  while 
the  eyes  tarned  upwards  exposed  the  lower  part  gorged  with 
blood*.  This  state  of  the  patient  generally  ended  in  complete 
coma,  and  proved  fatal  a  few  hours  afterwardsf ."  These  va- 
rious states  also  bear  the  closest  resemblance  to  the  different 
forms  of  '^  the  stage  of  inflammation,''  occurring,  at  least  in 
Europeans,  in  India.  I  am  therefore  inclined  to  conclude, 
that  it  is  chiefly  in  the  much  greater  frequency  of  the  occur- 
rence of  this  stage,  and  not  in  any  essential  alteration  of 
symptoms,  that  the  epidemic  cholera  of  Europe  differs  from 
that  of  India. 

This  ordinary  protraction  of  the  disease  has  however  pro* 
duced  remarkable  changes  in  its  general  character.  It  no 
longer  can  be  said  of  it,  in  the  powerful  language  of  Arm- 
strong : — 

•    •    *    *    •    "  And  here  the  Fates 
Were  kind,  that  long  they  lingered  not  in  pain  i 
For  who  surrived  the  sun's  diurnal  race 
Rose^  from  the  dreary  gates  of  hell  redeemed." 

It  brings  it  nearer  in  character  to  the  other  great  epidemics 
that  have  ravaged  the  world ;  and  it  is  almost  evident  that  it 
must  alter  or  modify  its  general  laws.  Thus  from  the  long 
continuance  of  a  febrile  state,  strongly  resembling  those  which 
in  other  diseases  we  know  to  be  highly  productive  of  conta- 
gious emanations,  it  is  probable  that  an  immense  increase  in 
the  quantity  of  concocted  poison  will  result,  and  perhaps  also 
of  its  virulence.  Hence  may  have  arisen  in  a  great  measure 
that  increase  of  its  contagious  power,  which  appears  to  have 
taken  place,  from  the  many  statements  that  are  made  (in  op- 
position to  Indian  experience)  of  physicians  and  other  persons 

*  The  "  red-eye  sickness  "  of  the  Travancoreans.  The  Russians  have 
invented  one  of  the  most  expressive  of  the  numerous  popular  synonyms 
which  the  cholera  has  gathered  in  its  course — the  Black  Illness, 

t  Papers  of  the  Board  of  Health,  p.  21—32. 
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lower  orders  of  Russia,  Poland,  &c.,  of  Kving  in  close  apart* 
ments  heated  by  stoves  (where  wood  is  plentifbl),  and  sleeping, 
in  a  state  of  great  filth  and  wrapt  in  warm  fnrs,  nmnbers  in  the 
same  room.  It  is,  therefore,  somewhat  less  surprising  that  tloB 
tropical  exotic  shoald  have  been  kept  alive  in  these  bot-beds  of 
contagion,  even  into  the  very  midst  of  a  Russian  winter.  And 
the  wonder  may  perhaps  be  entirely  explained  by  the  soppositioo. 
•f  a  ipreater  virulence  of  the  contagion,  arising  from  the  pro- 
tracted form  of  the  disease.  Whether  that  extraordinary 
protraction  and  malignancy  have  arisen  from  those  habits,  or 
from  difference  of  climate,  or  other  circumstances,  is  a  most 
important  question ;  but  in  the  present  state  of  our  knowledge 
of  the  subject,  it  appears  unanswerable. 

We  have  seen  with  what  rapidity  and  fatality  the  epidemic 
traversed  Russia  in  1830.  There  is  one  remarkable  fact, 
which  affords  a  strong  presumption  that  it  most  have  been 
highly  favoured  in  that  course  by  atmospheric  influence.  It 
made  its  first  appearance  at  Astrakan  in  September  1823^ 
but  it  then  destroyed  only  one  hundred  and  forty-four  per- 
sons, spread  no  further,  and  was  soon  totally  extinguished,  for 
it  was  no  more  heard  of  in  that  quarter  for  six  years.  And 
at  Tripoli  in  Syria,  at  or  about  the  point  of  its  furthest  ex- 
tension  westward,  which  it  reached  in  the  same  autumn,  its 
mitigation  was  still  more  evident,  for  it  carried  off  only  thirty- 
one,  out  of  a  population  of  15,000.  How  different  was  the 
case  on  its  second  visit  to  Astrakan,  in  1890 !  The  brig  which 
enjoys  the  Ephesian  fame  of  importing  the  present  epidemic 
into  Europe,  entered  the  mouth  of  the  Wolga  on  the  20th 
of  July,  having  lost  eight  men  of  cholera  on  her  short  passage 
from  Baku.  The  disease  did  not  then  exist  in  the  city  or  its 
neighbourhood,  but  on  the  27th  of  August  it  had  destroyed 
4,043  persons  in  the  city,  and  21,268  in  the  province  of 
Astrakan,  and  penetrated  eight  hundred  miles  into  the  inte- 
rior of  Russia  *.  It  is  perfectly  evident,  that  some  great  dif- 
ference of  circumstances  must  have  existed  to  produce  tliia 

*  Moreau  de  Jonnb^  Rapport,  p.  290. 
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marked  difference  in  the  activity  and  viralence  of  the  dis- 
ease ;  but  the  time  of  the  year  was  aboat  the  same  as  on  the 
former  occasion,  the  locality,  the  habits,  and  constitations  of 
the  people  were  the  same ;  to  what  caase  then  can  it  possibly 
be  attribnted,  but  difference  of  atmospherical  condition,  whe- 
ther or  not  it  was  evident  to  observation  ?     The  conclusion  of 
this  unparalleled  epidemical  invasion  is  equally  indicative  of 
external  influence.    After  traversing   the   continent  like  a 
meteor,  it  is  suddenly  arrested  on  the  approach  of  winter 
about  the  same  time  at  the  distant  points  of  Vologda  and 
Pskov,  and  reaches  not  Biga,  only  one  hundred  and  eighty 
miles — one  week's  march — ^farther  in  the  latter  direction,  until 
eight  months  have  elapsed.     After  the  mass  of  evidence  of 
this  kind  that  has  been  brought  forward,  it  would  be  per- 
fectly nugatory  to  say,  because  the  disease  sometimes  exists 
to  a  partial  extent  under  the  most  unfavourable  conditions  of 
both  the  heat  and  electricity  of  the  atmosphere,  that  it  is  un- 
influenced by  such  agencies ;  or  because  it  is  dependent  on 
contagion,  that  it  is  independent  of  other  causes. 

I  have  met  with  few  notices  of  the  meteorological  states 
attending  the  spread  of  the  epidemic  in  its  course  from 
the  shores  of  the  Persian  gulf  to  the  centre  of  Europe. 
Whether  they  have  been  ordinary  or  extraordinary,  they 
appear  to  have  been  little  noticed,  as  far  as  my  limited 
means  of  research  have  extended.  But  some  few,  straggling 
facts  there  are,  which  convince  me  that  the  epidemic  cho« 
lera  on  which  the  eyes  of  all  Europe  are  fixed,  is  still  the 
cholera  of  my  experience,  in  all  its  relations.  For  example : 
When  it  first  appeared  at  Orenburg,  in  1829,  at  the  hottest 
time  of  the  year,  and  in  the  southernmost  part  of  Russia^  it 
is  incidentally  mentioned,  that  the  weather  was  raw  and  wet. 
At  the  same  lime  of  the  following  year,  the  inhabitants  of 
Nishni-Novogorod  are  warned  by  the  authorities  to  avoid 
exposure  to  "  the  bad  weather  prevalent  at  that  time  of  the 
year."  M.  Joenichen  states,  that  the  prevalence  of  the  dis- 
ease at  Moscow  was  in  proportion  to  the  humidity  of  the  at- 
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mosphere.  Dr.  Barry  reports,  that  the  weather  was  Tery  hot 
at  Petersburg  (thermometer  steadily  above  TO*)*  when  it  pre- 
vailed there.  And  Dr.  Gibbs  states,  that  fipeqnent  gales 
from  the  north-east  and  east-soatb-east  had  oeenrred  daring 
the  time,  "  the  trees  were  much  blighted,  and  it  is  remarkable 
that  since  that  period  almost  all  persons  have  complained  of  a 
tendency  to  diarrhoea,  in  some  cases  profuse.''  M.  Londe  re- 
ports, from  Warsaw  to  the  Academy  of  Medicine  of  Paris,  that 
the  disease,  which  had  apparently  disappeared  there,  had  re- 
commenced its  ravages  in  July  last,  which  he  attributes  to  the 
lowering  of  the  atmospheric  temperature,  and  the  prevalence 
of  almost  continual  rain.  And  Dr.  Foy  states,  that  **  the  dis- 
ease had  always  been  observed  to  appear,  and  when  already 
present  to  become  aggravated,  after  four  consecutive  days  of 
a  north  wind,  and  after  any  sudden  diminution  of  tempera- 
ture.'' The  Medical  Board  of  Riga  states,  that  the  cholera 
appeared  there  at  the  commencement  of  uncommonly  hot  and 
sultry  weather.  At  Dantzic  also  it  is  stated,  that  after  it  had 
considerably  abated,  it  began  to  increase  simultaneously  with 
the  setting  in  of  close,  damp,  hot  weather*.    A  great  storm 

*  The  following  extract  from  the  public  prints  of  August  seema  to 
prove  that  this  summer  is  an  extraordinary  one  in  the  south  of 
Europe. 

"  ExTRBMB  Hbat.— A  Correspondent  writes  from  Verona,  that  the 
oldest  person  does  not  remember  so  hot  a  summer  as  the  present.  In 
Middle  and  Lower  Italy,  the  almost  insupportable  heat  produces  brun 
fevers  and  other  disorders.  At  Rome,  the  heat  rose  to  90°  of  Reaumur. 
In  that  city  eighty-six  persons  have  within  a  short  period  been  sent  to 
the  lunatic  hospital.  Letters  from  Tyrol  say,  '  The  heat  here  is  almost 
intolerable.  The  harvest  is  over,  and  at  Botzen  the  /3^rapes  are  com- 
pletely ripe,  a  circumstance  which  has  not  occurred  for  half  a  cen- 
tury.' "  Sutements  are  also  made  of  violent  storms  in  Switzerland 
and  France  in  August,  and  an  earthquake  at  Besan^on  on  the  !  7th ; 
and  Webster  would  have  had  no  doubt  that  the  new  volcanic  produc- 
tion of  Graham's  Island  was  connected  with  the  cholera.  In  the 
Quarterly  Journal  (June  1829)  it  is  stated,  that  furious  tempests  had 
raged  through  the  south  of  Europe  from  the  19th  to  the  23d  of  Fe- 
bruary 1828,  accompanied  by  an  extraordinary  depression  of  the  baro- 
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and  iDiindation  are  recorded  at  Peterdbnrg  and  Cronstadt  in 
the  beginning  of  September.  Vienna  exhibits  one  of  those 
e?ery-day  instances  in  India,  of  the  epidemic  being  ushered 
in  by  a  storm  —  probably  the  same  as  that  jnst  mentioned. 

meter,   particularly  on  the  21  st,  when  an  earthquake  occurred  in 
France  and  the  Netherlands.    **  A  new  example/'  it  is  added,  "  of  the 
coincidence  of  theae  phenomena."    And  in  volumes  vi  and  vii  of  the 
Edinburgh  Philosophical  Journal,  are  accounts  of  a  storm  which  pre- 
vailed all  over  Europe  on  the  25th  of  December,  1821  (the  day  after 
the  moon's  change),  accompanied  by  great  depression  of  barometer, 
agitation  of  the  magnetic  needle ^  igneous  meteors,  inundations,  &c.,  and 
an  earthquake  at  Mayence  on  the  same  day.    Four  days  before  an  ex- 
tinct volcano  in  Iceland  began  to  show  symptoms  of  eruption ;  on  the 
25th  it  burst  forth  with  excessive  violence,  accompanied  by  the  same 
atmospherical  phenomena  as  occurred  in  Europe,  on  that  and  the  two 
foUowing  days.    A  volcano  burst  forth  near  Booj  in  India  shortly  after 
the  great  earthquake  of  the  16th  of  June  1819,  and  whilst  minor 
shocks  were  of  Arequent  occurrence  there. 

The  connection  of  earthquakes  and  atmospherical  disturbances  and 
irregularities  of  seasons  with  epidemics  can  scarcely  be  disputed,  and 
if  the  eruption  of  volcanoes,  particularly  of  new  or  extinct  ones,  forms 
a  part  of  the  concatenation,  it  lends  a  degree  of  probability  to  the  hy- 
pothesis of  changes  in  the  interior  of  the  earth  being  the  original  cause 
of  all.    These  obscure  and  important  operations  have  been  attributed 
to  the  approach  of  comets.    It  is  inconceivable  that  these  bodies  could 
influence  the  earth  when  at  immense  distances,  but  during  the  highly 
electrical  state  which  they  exhibit  on  their  approach  to  the  sun,  arbing 
from  the  vast  chemical  processes  going  on  in  them,  it  is  not  only  pos- 
sible but  in  the  highest  degree  probable  that  they  produce  sensible 
effects  on  our  planet.    From  the  known  law  of  electricity  acting,  like 
gravity,  on  bodies  in  inverse  proportion  to  distance,  it  appears  certain 
that  some  effect  must  result  under  the  circumstances ;  and  when  we 
see  the  streams  of  electric  fluid  which  form  the  tails  of  these  bodies 
sometimes  extending  to  greater  distances  than  those  which  separate 
them  from  the  earth,  we  cannot  doubt  that  such  effect  might  be  most 
sensible.    Was  not  then  the  Indian  earthquake  of  the  16th  of  June 
1819,  a  discharge  of  electricity  produced  by  the  great  comet  which  was 
then  within  ten  days  of  its  perihelion  ?    The  autumn  of  1811  was  not 
more  remarkable  for  its  comet  than  the  numerous  earthquakes   in 
North  and  South  America,  India,  England,  &c. 


THE    EUROPEAN    EPIDBMIO.  407 

The  Gazette  de  France  states,  that  "  the  eliolera  broke  oat 
at  Vienna  on  the  13th  of  September,  after  a  kurricmme  and 
much  cold  rain ;  having  long  been  chedLed  in  its  progress  by 
strict  sanatory  measures."  This  long  intermption  to  its  pro- 
gress was  probably  owing  to  causes  of  infinitely  greater  effi* 
cacy  than  quarantine,  or  any  other  human  means.  The 
disease  had  long  been  within  a  sh<Nrt  distance  of  Vienaa,  and 
it  is  probable  that  the  contagion  had  been  imported  into  the 
city  some  time  before  the  distinct  eruption,  for  straggling 
cases  had  been  occurring  from  the  81st  of  Aogpst,  but  it 
appears  that  it  was  unable  to  burst  into  open  combustion 
until  it  gained  that  atmospheric  pabulum  which  has  so  gene- 
rally, at  least,  appeared  necessary  to  its  existence.  About 
the  same  time  a  violent  earthquake  uhms  felt  at  Parma  and 
Venice,  and  various  other  parts  of  Italy.  On  the  21st  of  Sep- 
tember the  weather  at  Vienna  was  observed  to  become  fine, 
and  on  that  day  the  epidemic  began  to  abate.  There  n  no 
other  nor  stronger  evidence  of  ague  arising  from  marsh  mias- 
mata, or  typhus  from  human  e£9uvia,  or  hydrophobia  firom  the 
bite  of  a  mad-dog,  than  that  which  exists  of  cholera  arising 
from  conditions  of  the  atmosphere  indicating  the  presence  of 
n^ative  electricity. 

There  is  also  considerable  evidence  of  the  existence  of  a 
general  morbific  state  of  the  atmosphere  attending  the  disease, 
from  the  simultaneous  prevalence  of  other  epidemics,  both  in 
the  same  and  in  other  countries  of  Europe.  Mr,  Searie  ob- 
serves, that  ''in  situations  ordinarily  healthy  fever  has  not 
unfrequeutly  succeeded  to,  or  been  conjointly  prevalent  with 
cholera  during  its  epidemic  visitation,  and  such  is  the  case  at 
the  time  I  am  now  writing,  here  at  Warsaw ;  cholera  and 
fever  of  a  remittent  type  being  both  extremely  prevalent,  and 
the  milder  attacks  of  the  former  lapsing  in  most  cases  into 
the  latter."  M.  Labal  also : — "  Modified  by  difierence  of  cli- 
mate and  change  of  seasons,  the  cholera  loses  much  of  its 
violence  in  winter,  and  increases  in  summer.  It  may  also 
exist  in  conjunction  with  other  epidemic  diseases,  and  occa- 
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sionally  render  them  so  complicated  that  the  real  character 
of  the  affection  cannot  be  discovered,  as  has  occurred   at 
Warsaw,  where  the  cholera  commits  less  ravages  than  the 
typhus  in  oar  army.''    In  like  manner  it  is  stated  at  Pesth : — 
"  The  cholera  is  gradually  abating  here,  but  other  malignant 
disorders,  especially  nervous  fevers,  carry  off  many  persons. 
Private  accounts  also  say  that  a  malignant  typhus  prevails  in 
the  county  of  Nesgrod."    And  recent  accounts  from  Syria 
(it  is  stated)  ''contain  most  frightful  accounts  of  the  pro- 
gress of  the  plague  and  cholera:   that  in  Bagdad  12,000 
houses  are  empty,  and  that  the  Tigris  had  twice  overflowed 
its  banks  and  done  great  mischief,"  and  that  three-fourths  of 
the  pilgrims  at  Mecca  had  been  destroyed  by  the  cholera. 
Many  other  accounts  are  also  scattered  through  the  public 
journals  of  prevalence  of  plague  in  various  parts  of  the  Otto- 
man empire  both  in  the  last  and  present  summers.     At  £lsi- 
neur,  at  Paris,  and  other  places,  the  morbific  state  of  the 
atmosphere  has  likewise  been  shown  by  the  existence  of 
various  anomalous  epidemics. 

The  extraordinary  prevalence  of  sporadic  cholera  all  over 
England  during  the  present  autumn  has  excited  general  ob- 
servation, surely  much  greater  than  can  be  accounted  for  by 
particular  attention  having  been  excited  to  the  disease ;  and 
during  July  and  August  the  atmosphere  has  commonly  exhi- 
bited great  appearance  of  disturbance  in  the  equilibriam  of 
its  electricity. 

Dr.  Bnrne,  in  his  valuable  "  Dispensary  Reports,"  pub- 
lished in  the  London  Medical  Gazette,  observes  (July  2) : 
**  During  the  raging  of  the  cholera  on  the  continent  last 
year  there  occurred  at  the  dispensary  a  great  number  of 
cases  of  dysenteric  diarrhoea  and  cholera ;  which  had  so  de- 
cidedly an  epidemic  character,  that  I  believed  them  to  be 
produced  by  the  same  causes  which  were  in  operation  on  the 
continent."  And  again  (July  16),  "  The  simultaneous  exist- 
ence of  the  dysenteric  diarrhoea  and  cholera  in  this  metropolis 
during  the  last  fifteen  months,  and  of  the  cholera  in  Russia, 
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in  latitudes  where  it  has  not  before  been  known  to  prevail  epi- 
demically, is  a  striking  coincidence  which  invites  to  reflection, 
and  suggests  the  inquiry  as  to  whether  the  notion  of  atmo- 
spheric influence  is  supported  by  sufficient  facts.  Certain  it 
is  that  infection  has  not  hitherto  been  in  operation  here,  and 
equally  certain  does  it  appear  to  me,  that  the  seasons,  during 
the  past  eighteen  months,  have  been  characterized  by  epi- 
demic peculiarities.  The  atmosphere  has,  on  the  whole,  been 
loaded  with  humidity,  and  the  extreme  of  heat  and  cold  have 
not  been  such  as  to  admit  of  continued  hard  frost,  or  conti- 
nued dry  hot  weather,  but  of  that  medium  d^ree  which,  with 
humidity,  is  unfavourable  to'  animal  life.  *  *  *  *  Other  dis- 
orders too  have  assumed  a  marked  adynamic  character,  as  the 
scarlet  fever,  the  eruption  of  which  has  often  been  ill  deve- 
loped, and  the  attack  so  violent,  as  almost  to  extinguish  the 
vital  functions  at  once,  or  so  to  depress  them,  that  the  patients 
have  sunk,  sooner  or  later,  without  reaction.  I  have  lately 
witnessed  the  scarlet  fever  attack  by  a  violent  vomiting  and 
purging,  which  have  sunk  the  powers  of  life  and  lowered  the 
temperature  of  the  body  to  a  degree  that  has  never  been  re- 
covered. These  data  lead  me  to  the  conclusion,  that  the 
present  season  generates  a  predisposition  to  epidemic  disease, 
which  would  not  only  favour  the  introduction  of  the  cholera 
by  infected  persons,  and  the  propagation  of  it  when  introduced, 
but  would  even  go  far  to  generate  the  disease."  I  have  also 
the  authority,  viv&  voce,  of  Dr.  Clanny,  for  the  most  unusual 
prevalence  and  malignacy  of  cholera  at  Sunderland  during 
the  present  autumn.  —  It  is  greatly  to  be  feared  that  these 
are  but  the  skirts  of  the  approaching  shower.  This  un- 
usual prevalence  of  common  cholera  remarkably  accords  with 
the  same  fact,  as  already  stated,  occurring  on  the  peninsula  of 
India  the  year  before  the  epidemic  reached  it,  and  when 
Bengal  was  actually  suffering  its  ravages. 

The  influenza,  though  so  different  in  its  nature,  exhibits 
strong  and  singular  analogies  with  the  epidemic  cholera  in  its 
habitudes; — its  wide  range  through  countries  and  climates  ^ 
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nonally  render  them  so  complicated  that  the  real  character 
of  the  affection  cannot  be  discoyered»  as  has  occurred  at 
Warsaw,  where  the  cholera  commits  less  ravages  than  the 
typhus  in  oar  army.^    In  like  manner  it  is  stated  at  Pesth:— 
**  The  cholera  is  gradually  abating  here,  but  other  malignant 
disorders,  especially  nervous  fevers,  carry  off  many  persons. 
Private  accounts  also  say  that  a  malignant  typhus  prevails  in 
the  county  of  Nesgrod.''    And  recent  accounts  from  Syria 
(it  is  stated)  ''contain  most  frightful  accounts  of  the  pro- 
gress of  the  plague   and  cholera:   that  in  Bagdad  12,000 
houses  are  empty,  and  that  the  Tigris  had  twice  overflowed 
its  banks  and  done  great  mischief,"  and  thatthree-fourths of 
the  pilgrims  at  Mecca  had  been  destroyed  by  the  cholera. 
Many  other  accounts  are  also  scattered  through  the  public 
journals  of  prevalence  of  plague  in  various  parts  of  the  Otto- 
man empire  both  in  the  last  and  present  summers.    At  Elsi- 
neur,  at  Paris,  and  other  places,  the  morbific  state  of  the 
atniosphere  has  likewise  been  shown   by  the  existence  o 
various  anomalous  epidemics. 

The  extraordinary  prevalence  of  sporadic  cholera  all  ovt 
England  during  the  present  autumn  has  excited  general  o. 
servation,  surely  much  greater  than  can  be  accounted  for 
particular  attention  having  been  excited  to  the  disease ;  a 
during  July  and  August  the  atmosphere  has  commonly  ex 
Uted  great  appearance  of  disturbance  in  the  equilibrium 
its  electricity. 

Dr.  Bume,  in  his  valuable  **  Dispensary  Reports,"  p 
Ibhed  in  the  London  Medical  Gazette,  observes  (July 
**  During  the  raging  of  the  cholera  on  the  continent 
year  there  occurred   at  the  dispensary  a  great  numbe 
cases  of  dysenteric  diarrhoea  and  cholera ;  which  had  so 
cidedly  an  epidemic  character,  that  I  believed  them  t 
produced  by  the  same  causes  which  were  in  operation  o- 
continent."    And  again  (July  16),  "  The  simultaneous  ( 
ence  of  the  dysenteric  diarrhoea  and  cholera  in  this  metr 
during  the  last  fifteen  months,  and  of  the  cholera  in  B 


470  COMPARISON    OF   THB    INDIAN   WITH 

tlie  most  dissimilar  —  its  sadden  attack,  and  the  short  periods 
IB  which  it  pervades  a  body  of  people,  and  finbhes  its  coarse 
among  them  ^-and  the  rapid  and  progressive,  bat  often  iia- 
gularly  desultory  manner  in  which  it  traverses  vast  portions  of 
the  globe,  in  eoosequence,  as  it  woidd  appear  frmn  very 
strong  evidence,  of  contagion*.  It  is  probable,  therefore, 
that  they  are  propagated  by  effluvia  in  many  respects  similar, 
but  happily  there  is  a  wide  difference  in  the  degrees  of  sus- 
ceptibility which  they  iod  in  our  frames,  or  require  to  take 
effect ;  for  if  we  were  equally  vulnerable  to  the  vims  of 
dioleia  as  to  that  of  influenza,  it  would  almost  diepopulate 
the  earth  I  The  influeoEa  of  1782  is  traced  from  China  by 
Tobolak  to  lloscow,  where  it  arrives  in  Decenbar  1781.  It 
feaehes  Petersburg  ia  February  and  Denmaik  in  AfHril, 
liMiudon  in  May,  Newcastle  in  June,  and  in  that  and  the 
following  mondi  difiwes  itself  over  Scotland  and  Ireland.  In 
thene  two  months  too,  it  traverses  France,  in  July  and  August 
Italy,  and  in  August  and  September  Spain  and  Portugal'; 
and  in  the  following  year  extends  oret  the  United  States 

*  Let  Ihe  derider  of  coatagion,  or  the  sceptic  who  would  limit  its 
influence  to  the  most  obyious  cases,  follow  a  pack  of  hounds,  and  ob- 
serve the  inconceivably  minute  portions  of  animal  effluvia  remaining  on 
the  track  of  a  hare,  after  exposure  for  hours  to  wind,  sun,  and  even  nun, 
still  tainting  the  atmosphere  sufficiently  to  be  evident  to  their  fine 
sense ;  — She  emanations  beiAg  strongest,  and  reaching  to  the  gneaftest 
distance,  cseteris  paribus,  in  a  oaUn  and  warm  atmosphere,  and  ceasing 
entirely  to  be  conveyed  when  the  temperature  approaches  the  freezing 
point.  These  effluvia  must  also  be  infinitely  various,  since  a  dog  is  able 
to  distinguish  the  footsteps  of  his  master  from  those  of  others  by  the 
scent.  There  is  therefore  no  want  of  evidence  of  the  possibility  of  the 
different  contagions  existing  in,  and  being  conveyed  by  fomites,  even 
under  very  adverse  and  improbable  circumstances,  and  being  dSffbsed 
from  them  (and,  a  lortiori,  from  their  source)  to  uuknowu  distances 
through  the  atmosphere.  These  subtile  and  potent  essences  will  pro- 
bably never  be  immediately  exposed  to  our  senses,  in  any  separate  or 
tangible  form,  but  the  different  laws  to  which  they  are  subjected  will 
surely  be  sometime  elucidated;  and,  ''veniet  tempus  quo  posted 
nostri  tam  aperta  nos  nescisse  mirentur." 
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of  America*  It  is  evident  that  its  general  coarse  has  been 
more  rapid  than  that  of  the  cholera,  but  not  more  rapid  than 
its  progress  through  Russia  in  1830. 

Webster  shows,  that  the  g^eat  plagues  have  all  been  pre- 
ceded or  attended,  in  the  same  or  neighbouring  countries,  by 
minor  epidemics.     He  says:  **  Catarrh  appears  to  be  the  dis- 
ease most  connected  with  pestilence.    *  *  *    As  it  precedes, 
so  it  follows  every  severe  epidemic  pestilence  *•"    And  the 
late  general  prevalence  of  that  disease  in  Paris,  in  London, 
and  various  parts  of  England,  ominously  corroborates  these 
observations.     Dr.  Burne  states  (July  2) :  ''A  disorder,  ac- 
cording exactly  with  the  tussis  epidemica  of  Sydenham,  and 
the  influenza  of  later  authors,  has  prevailed  epidemically  for 
tbe  last  two  weeks  in  this  metropolis,  affecting  all  ages,  and 
supervening  without  any  assignable  cause."    The  latter  cir- 
cumstance is  very  characteristic  of  the  epidemic,  and  together 
with  the  grater  violence  and  frequency  of  the  disease,  is  quite 
sufficient  to  distinguish  it  from  the  common  Calarrh.  Mr.  Benne t, 
in  a  very  interesting  paper  on  influenza,  published  in  the  same 
journal  (July  23),  states  that  he  had  observed  it  prevailing 
extensively  in  Plymouth  and  its  neighbourhood  in  that  and 
the  preceding  month.     He  also  gives  an  account  of  the  pre- 
valence of  the  same  epidemic  which  he   had  witnessed  at 
Manilla  in  September,  1830,  and  its  accompanying  atmo- 
spheric phenomena.    The  disease  prevailed  also  about  the 
same  time  in  China.     ''  The  last  epidemic  that  occurred  at 
Manilla,  similar  in  character  to  the  present,  was  in  1810. 
The  season  (1830)  in  which  I  made  these  observations,  was 
marked  by  uncommon  dryness,   and   unusual  atmospheric 
changes.    The  rain  that  fell  was  in  small  quantity,  and  chiefly 
as  passing  showers.     *  *  *  #  *     Previous  to  the  appearance 
of  the  epidemic,  the  weather  had  been  unusually  hot  and  dry 
for  the  season  of  the  year,  which,  combined  with  a  very  vari- 
able atmosphere  during  the  day  and  night,  was  considered  by 

*  History  of  Epidemic  Diseases,  vol.  ii^  p.  35,  39. 
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Ihe  inhabitants  so  nnosoal,  thai  the  occurrence  of  a  Mevere 
hurricane  or  an  earthquake  was  predicted.    The  time  dar- 
iDg  which  this  epidemic  occurred  was  what  is  termed  the  rainj 
monsoon,  bnt  which,  as  has  been  before  observed,  was  at- 
tended by  very  dry  weather.     Peisons  were  seized  saddenly 
while  at  work,  and  idien  remote  from  contagions  causes. 
Some  had  retired  to  rest  perfectly  well,  and  were  attached 
during  the  night.    The  disease  must  be  therefore  ass^^oed 
to  the  true  exciting  cause — the  variable  state  of  the  atmo- 
sphere which  existed  at  Manilla  during  and  previous  to  the 
epidemic,   and  which  same  variableness  has  also  been  re- 
marked in  this  country."     Mr.  Bennet  also  adduces  evidence 
of  atmospheric  influence   producing  the  influenxa  in  New 
South  Wales,  and  alludes  to  the  common  observation  of  par- 
ticular   idiosyncrasies    being    always  affected   by  particular 
winds*,  and  adds,  that  '*  others  again  suffer  violent  headaches 

*  Read  observes  in  his  Treatise  on  Atmospherical  Electridty :  *'  la 
an  easterly  wind  of  long  continuance,  and  which  was  reckoned  un- 
healthful,  the  electricity  was  so  faint  as  to  require  the  nicest  of  all 
known  tests  for  discovering  its  existence ;"  and  for  farther  observa- 
tions regarding  this  wind,  see  pages  164  and  417  of  the  present  work, 
and  the  renew  of  Macculloch  on  Malaria,  in  volume  xziv  of  the  Q9ar- 
terly  Journal. 

A  very  recent  work  by  Dr.  Allan,  on  Insamty,  contains  abundant 
eridence  of  the  morbific  influence  of  the  changes  in  the  electrical  states 
of  the  atmosphere.  He  observes : — *'  I  am  quite  certain  that  an  excited 
and  unsettled  state  of  insane  patients  is  prior  to,  and  co-ordinate  with 
great  and  sudden  alterations  in  the  atmosphere,  and  altogether  co-ordi- 
nate with  sudden  and  great  alterations  in  its  electrical  state.''  Again : 
'*  During  unsettled  weather,  thunder-storms,  high  winds,  equinoctial 
gales,  especially  when  attended  with  the  sudden  accession  of  warm,  dry 
spring  weather,  or  when  a  hot,  dry  summer  is  succeeded  by  a  cold 
and  wet  autumn,  an  awakened  and  unsettled  stir  of  the  spirits  of  the 
insane  is  most  marked  and  decided,  and  appears  very  like  a  new  ac- 
cession or  exacerbation  of  their  disease." 

Dr.  Allan  finds  an  increase  of  the  excitenient  of  the  iasane  taking 
place  at  certain  periods  twice  in  twenty-four  hours,  wluch  may  be  ex- 
hibited as  foUowB :  — 
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famine.  The  insufficient  nourishment  of  the  native  of  India 
(but  rarely  amounting  to  absolute  want)  has  been  found  highly 
conducive  to  the  disease,  and  therefore  at  least  the  same  effect 
may  be  expected  from  the  greater  degree  of  the  same  cause 
which  exists  in  our  unfortunate  sister-island,  combined  as  it  is 
with  the  usual  concomitant  of  poverty,  uncleanliness.  A  large 
portion  of  its  surface  is  of  that  low,  level,  and  swampy  nature, 
which  in  other  countries  has  been  so  particularly  obnoxious 
to  cholera;  but  there  is  reason  to  hope  that  it  will  not  be  more 
liable  to  it  on  that  account,  for  from  the  happy  circumstance 
of  an  antiseptic  property  which  is  found  in  the  soil  of  those 
peat-bogs  (by  which  both  animal  and  vegetable  substances  are 
preserved  entire  for  long  periods  of  time)  they  are  not  pro- 
ductive of  malaria. 
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Report  on  the  prevailing  Diieases  in  His  Mqfestp^s  Mth  Rt 

the  months  of  May,  June,  and  July^  1820. 

On  the  25th  of  May  the  regiment  marched  from  BangaU 
dras.    As  it  has  been  observed  of  late  that  corps,  in  mar 
station  to  station,  have  been  particularly  subject  to  attacks 
demic  cholera,  apprehensions  were  entertained  that  the  'c    ; 
suffer  from  it  on  this  occasion,  but,  with  the  exception  of  a    i 
gling  cases,  the  corps  entirely  escaped  during  its  route, 
these  cases  made  their  appearance  in  the  early  part  of  tl  ! 
whilst  they  were  still  in  the  Mysore ;  the  weather  being  coolj 
unsettled,  frequently  cloudy,  rainy,  and  squally.     Besides   l 
marked  cases,  which  have  been  returned  under  the  head  oi 
a  considerable  number  of  others  occurred  which  bore  muc  i 
blance  to  the  disease,  and  appeared  to  me  to  consist  of  its  sli[' 
grees.    This  tendency  was  evident  in  the  corps  on  the  6th  of  J  i 
on  descending  the  Ghauts  on  the  following  day,  and  entering  t; 
of  the  Camatic,  it  appeared  to  cease ;  at  the  same  time  a  com 
increase  of  temperature  was  experienced ;  the  air  was  found  t< 
and  the  weather  serene.    This  state  of  things  continued  until 
the  day  of  new  moon,  when  the  regiment  arrived  at  Arcot ;  on 
one  marked  case,  and  on  the  14th  two  others  appeared,  clear! 
nection  with  squalls  and  rain,  which  simultaneously  took  plai 
14th  was  a  rainy  and  hazy  day,  and  the  quantity  of  rain  w 
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was  rerj  coondenble;  after  this  t^  weather  became  almost  amnter- 
mptedlj  fine. 

On  the  18th,  the  corps  arrived  at  St.  Thomas's  Mount,  where  they 
remained  a  fortnight  encamped.  Here  no  case  of  cholera  was  obserred 
vntfl  the  26th,  when,  wUkim  m/ew  kmtri  •/  the  fiH  aMa*,  mmi  dmring  a 
MgmmO,  wiik  heatg  rata,  the  frtal  caae  made  ite  appearance.  About  the 
same  time,  likewise,  several  cases  occurred  among-  the  camp-followers; 
and  I  am  informed  that  three  cases  were  observed  on  that  day  in  of- 
ficers' servants,  at  the  MounL  He  fatal  case,  by  the  man's  own  ac- 
count, had  begun  with  ^arrhoea  several  days  before,  but  it  is  clear  that 
it  assumed  the  form  of  cholera  during  the  state  of  the  sky  above-men- 
tioned. It  was  chiefly  maiked  by  the  rapid  sinking  of  all  the  powers 
of  life,  and  towards  the  conclunon  by  coma,  and  heavy  respiration. 
The  usual  burning  pain  at  the  stomach  was  not  present,  and  there  was 
very  little  thirst :  on  dissecdon,  the  cause  of  tlus  anomaly  appeared  to 
be  evident  in  the  stomach  exhibiting  scarcely  any  of  the  usual  ap- 
pearances of  inflammation.  It  is  very  remaikable  that  an  abscess,  con- 
tuning  about  Jij  of  very  thick,  white  pus,  was  found  in  his  liver. 
There  was  no  reason  to  suspect  this  before  death,  as  he  had  not  been 
seen  at  the  hospital  since  he  was  dischaiged,  about  a  month  before, 
after  recovering  from  a  common  dysenteric  attack.  It  is  very  probable 
that  this  state  of  the  liver  was  the  origin  of  the  dtarrhcea  (or  perhaps 
dysentery)  which  immediately  preceded  the  attack,  and  the  predispos* 
ing  cause  of  the  disease  which  put  an  end  to  his  life. 

After  the  arrival  of  the  regiment  at  Madras,  and  their  being  put  into 
barracks,  a  few  caaes  of  diolera  continued  to  occur  from  time  to  time; 
very  eridently  connected  with  evening  thunder-storms  and  squalls,  with 
occasionally  heavy  faUs  of  rain.  No  less  than  two  of  these  terminated 
ftttally.  The  first  of  them,  after  running  a  very  severe  course,  with 
the  ordinary  symptoms,  came  to  a  favourable  crisis,  the  fulness  of  the 
pulse,  general  warmth,  &c.  returning,  but  he  again  unaccountably 
sunk  into  a  low,  dozing  state,  with  a  very  weak  pulse  and  great  cold- 
ness, but  scarcely  any  marks  of  active  disease,  and  after  lingering  thus 
for  thirty-six  hours,  expired.  On  dissection,  nothing  very  satisfsctory 
was  discovered.  The  other  case  was  ftur  advanced  prerious  to  admis- 
sion, and  immediately  afterwards  the  pulse  suddenly  disappeared, 
though  he  had  not  been  bled,  and  death  very  shortly  ensued. 

There  is  every  reason  to  suppose  that  a  great  number  of  other  slighter 
cases  of  the  disease  have  occurred  in  the  corps  during  the  periods  above- 
mentioned  ;  for  we  know  that  soldiers  will  not  report  their  iUneases 
until  they  assume  a  serious  form ;  and  I  am  convinced  that  the  evacua- 
tions which  this  disease  itself  produces  are  in  many  instances  sufficient 
for  its  cure. 

During  the  stay  of  the  regiment  at  the  Mount,  the  admissions  of  dy- 
sentery began  to  increase,  and  after  their  arrival  at  the  Presidency  they 
became  extremely  numerous ;  the  sick-Ust 'nival  at  the  Mount, 
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did  not  exceed  forty,  and,  in  less  than  a  month  afterwards,  it  amounted 
to  upwards  of  one  hundred  and  forty.  The  greatest  number  of  these 
consisted  of  dysentery,  but  of  a  very  tractable  form ;  for  of  ninety- 
seyen  caaes,  which  have  been  admitted  during  the  month  of  July,  not 
one  has  terminated  fotally  up  to  this  date  (5th  of  August),  nor  as  yet 
assumed  a  decidedly  unfavourable  tendency.  Many  of  these  cases  were 
unattended  with  fever,  and  such  were  all  mild  and  trifling.  But  in  many 
others,  the  hot,  dry  skin,  quick  pulse,  evacuations  of  small  quantities 
of  bloody  nmcus  or  serum,  with  constant  tenesmus,  pain  both  spas- 
modic and  continual,  and  increased  on  pressure,  and  other  threatening 
symptoms  of  dysentery,  were  present  during  the  first  days  after  ad- 
mission. In  one,  gangrene  took  place,  and  a  tubular  slough,  eighteen 
inches  in  length,  of  the  inoer  coats  of  the  intestine,  was  thrown  off;  at 
the  same  time,  the  mouth  getting  sore,  the  man  rapidly  recovered.  In 
fatal  cases  of  thid  disease  I  have  always  found  gangrene  taking  place, 
generally  many  days  before  death,  and  the  time  of  its  occurrence  was 
marked  by  a  peculiar  fetor  of  the  evacuations,  after  which  recovery 
was  rare. 

Bleeding,  and  particularly  the  application  of  leeches  over  the  abdo- 
men, were  liberally  employed.  The  last  of  these  points  of  practice 
cannot  be  too  strongly  recommended  in  the  inflammatory  didcases  of 
India.  The  Indian  leeches  are  very  large,  and  easily  procurable ;  any 
quantity  of  blood  may  therefore  be  quickly  withdrawn  in  this  way;  and 
I  have  long  been  convinced  that  the  benefit  arising  from  the  applica- 
tion of  leeches  is  not  confined  to  the  abstraction  of  blood ;  for  the 
great  inflammation,  tumefaction,  and  soreness  which  attend  their  bites, 
must  be  productive  of  much  counter-irritation ;  and  as  the  wounds  ex- 
tend through  the  true  skin,  they  must  affect  its  sympathies  and  those 
of  the  cellular  substance,  like  the  seton  or  the  actual  cautery.  It  ap* 
pears  to  be  chiefly  in  this  way  that  leeches  act  almost  like  a  charm  in 
the  dispersion  of  buboes. 

In  a  great  number  of  the  dysenteric  cases,  bleeding,  a  few  doses  of 
calomel  and  castor-oil,  and  removing  the  men  from  their  usiuU  sottish 
way  of  living,  were  found  sufficient  for  the  cure,  without  affecting  the 
mouth  with  mercury,  a  measure  which  was  always  avoided  where  it 
appeared  unnecessary.  In  others  the  calomel  was  persevered  in,  in 
divided  doses  to  the  extent  of  ten  or  fifteen  grains  per  day,  until  ptya- 
lism  ensued.  In  a  few  of  the  most  severe  cases,  scruple  doses  of  that 
medicine  were  given  once  a  day,  on  every  second  day,  alternately  with 
the  small  doses,  and  I  had  reason  to  form  a  very  favourable  opinion  of 
that  practice.  In  no  instance  did  it  appear  to  increase  the  excitation 
of  the  bowels.  Tartrite  of  antimony  was  usually  given  in  combination 
with  the  small  doses  of  calomel.  In  all  the  severer  cases  large  blisters 
were  applied  over  the  abdomen,  and  were  found  immediately  to  relieve 
the  pain. 

Thirty-four  cases  of  simple  continued  fever  were  also  admitted  dur- 
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was  very  considerable ;  after  this  the  weather  became  almost  uninter- 
ruptedly fine. 

On  the  18th,  the  corps  arrived  at  St.  Thomas's  Mounts  where  they 
remained  a  fortnight  encamped.  Here  no  case  of  cholera  was  observed 
until  the  26th^  when,  mihin  a  few  hours  of  the  fiM  moon,  and  during"  a 
tquaii,  with  heavy  ram,  the  fatal  case  made  its  appearance.  About  the 
same  time,  likewise,  several  cases  occurred  among*  the  camp-followers ; 
and  I  am  informed  that  three  cases  were  observed  on  that  day  in  of- 
ficers' servants,  at  the  Mount.  The  fatal  case,  by  the  man's  own  ac- 
count, had  begun  with  diarrhoea  several  days  before,  but  it  is  clear  that 
it  assumed  the  form  of  cholera  during  the  state  of  the  sky  above-men- 
tioned. It  was  chiefly  marked  by  the  rapid  sinking  of  all  the  powers 
of  life,  and  towards  the  conclusion  by  coma,  and  heavy  respiration. 
The  usual  burning  pain  at  the  stomach  was  not  present,  and  there  ^vas 
very  little  thirst :  on  dissection,  the  cause  of  this  anomaly  appeared  to 
be  evident  in  the  stomach  exhibiting  scarcely  any  of  the  usual  ap- 
pearances of  inflammation.  It  is  very  remarkable  that  an  abscess,  con- 
taining about  ^ij  of  very  thick,  white  pus,  was  found  in  his  liver. 
There  was  no  reason  to  suspect  this  before  death,  as  he  had  not  been 
seen  at  the  hospital  since  he  was  dischai^ed,  about  a  month  before, 
after  recovering  from  a  common  dysenteric  attack.  It  is  very  probable 
that  this  state  of  the  liver  was  the  origin  of  the  diarrhcea  (or  perhaps 
dysentery)  which  immediately  preceded  the  attack,  and  the  predispos- 
ing cause  of  the  disease  which  put  an  end  to  his  life. 

After  the  arrival  of  the  regiment  at  Madras,  and  their  being  put  intc 
barracks,  a  few  cases  of  cholera  continued  to  occur  from  time  to  time 
very  evidentiy  connected  with  evening  thunder-storms  and  squalls,  witl 
occasionally  heavy  falls  of  rain.    No  less  than  two  of  these  terminate< 
fatally.    The  first  of  them,  after  running  a  very  severe  course,  vrit 
the  ordinary  symptoms,  came  to  a  favourable  crisis,  the  fulness  of  tb 
pulse,  general  warmth,  &c.  returning,  but  he  again  unacconutab' 
sunk  into  a  low,  dozing  state,  with  a  very  weak  pulse  and  great  col 
ness,  but  scarcely  any  marks  of  active  disease,  and  after  lingering  th 
for  thirty-six  hours,  expired.    On  dissection,  nothing  very  satisfacto 
was  discovered.    The  other  case  was  far  advanced  previous  to  adm 
sion,  and  immediately  afterwards  the   pulse  suddenly  disappearc 
though  he  had  not  been  bled,  and  death  very  shortly  ensued. 

There  is  every  reason  to  suppose  that  a  great  number  of  other  sligh 
cases  of  the  disease  have  occurred  in  the  corps  during  the  periods  abo 
mentioned ;  for  we  know  that  soldiers  will  not  report  their  iUnes 
until  they  assume  a  serious  form  $  and  I  am  convinced  that  the  evac 
tions  which  this  disease  itself  produces  are  in  many  instances  snflSlci 
for  its  cure. 

During  the  stay  of  the  regiment  at  the  Mount,  the  admissions  of 
sentery  began  to  increase,  and  after  their  arrival  at  the  Presidency  t 
became  extremely  numerous ;  the  sick-list,  on  our  arrival  at  the  Mot 
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•f  US  erer  spent  a  mach  more  agreeable  momiJig !  I  well  remember  hia 
being  thrown  into  excemive  paroxysms  of  laughter  by  the  grotesque 
and  indecent  figures  carved  on  the  rkui,  or  huge  pyramidal  procession 
car  io  the  Tillage.  The  exercise  we  took  was  very  moderate.  After 
breakfast  he  began  to  complain  of  slight  spasmodic  pain  in  the.  intes- 
tines, for  which  he  took  a  little  brandy ;  in  a  very  short  time  the  disease 
was  fully  developed,  and  in  four  hours  more  the  case  was  hopeless.  It 
appears  then  that  the  system  was  in  the  state  of  health,  even  above  par, 
up  to  a  definite  time,  when  a  change  took  place,  as  if  he  had  taken  a 
considerable  quantity  of  prussic  acid  in  his  tea.  Effects  cannot  arise 
without  causes  —  what  was  the  immetBaie  cause  of  that  fatal  change  ? 
There  was  no  corresponding  change  in  the  atmosphere  at  the  moment, 
nor  in  any  other  external  circumstance  which  appeared  in  the  smallest 
degree  capable  of  producing  injurious  effects.  We  are  therefore  oon« 
strained  to  look  for  some  internal  operation,  which  made  the  disease 
arise  at  that  particular  moment ;  and  it  appears  to  me  in  the  lughest 
degree  probable,  that  that  circumstance  was  one  of  tliose  common  fluc- 
tuations or  oBciliatiOHs  in  the  chemical  process  going  on  in  the  lungs, 
for  the  knowledge  of  which  we  are  indebted  to  the  zealous  researches 
and  penetrating  observation  of  Dr.  Front.  Such  variations  taking  place 
in  healthy  states  of  the  atmosphere — in  the  absence  of  contagion  — 
and  mth  the  ordinary  compensating  powers  of  the  system,  may  be 
harmless ;  but  under  other  circumstances  the  immediate  origin  of  dis* 
ease.  It  is  very  certain  that  in  cholera  the  arterialization  of  the  blood 
is  mterrupted ;  for  that  inference  has  been  confirmed  by  the  experi- 
ments of  Dr.  Davy,  which  prove  a  greatly  diminished  evolution  of  car- 
bonic acid  froaa  the  lungs  during  the  disease. 

Dr.  Prout  finds  that  the  depressing  passions  immectiately  diminish  the 
quantity  of  carbonic  acid  emitted  at  each  expiration,  and  is  it  not  thus 
tiiat  they  operate  in  exciting  cholera  ?  In  common  drcumstaoces  we 
constantly  find  these  agents  producing  in  the  digestive  organs  symptoms 
similar  or  analogous  to  those  of  cholera,  the  least  of  which  are  ano- 
rexia and  indigestion ;  for  example,  I  know  one  person,  ordinarily  of  a 
costive  babit,  who  is  constantly  affected  with  spasm  of  the  intestines 
and  diarrhoea  on  suffering  terror,  grief,  or  anxiety ;  and  another  who 
on  similar  occasions  is  affected  with  the  spasms,  but  generally  without 
the  diarrhoea,  and  often  with  great  oppression  of  the  respiration,  when 
the  cause  is  sudden.  It  is  most  probable  that  were  contagion  present, 
such  cases  would  run  on  to  epidemic  cholera.  And  we  see  that  similar 
affections  may  be  more  directly  produced,  in  the  absence  of  contagion, 
by  the  influence  of  an  atmosphere  unequally  charged  with  electricity ; 
as  in  the  case  related  at  p.  377-  I  have  very  often  seen  one  of  the  per- 
sons above  mentioned  suffer  from  dyspneea  and  disorder  of  the  digestive 
organs  during  such  states  of  the  weather,  or  from  the  malaria  of  a 


484  APPENDIX. 

damp  church  or  a  crowded  room  *.    And  do  we  not  continaally  find 
such  causes  in  India  developing  the  germ  of  the  contagion  of  cholera? 
Dr.  Edwards  infers  from  his  valnable  experiments,  that  "  the  lun((8 
possess  a  greater  capacity  for  decomposing  the  air  in  winter  than  in 
summer ;  an  effect  which  appeared  to  be  brought  about  by  the  long- 
continued  action  of  a  low  temperature  upon  the  constitution  f*"    And 
16  not  this  the  explanation  of  the  manner  in  which  continued  heat  so 
eminently  predisposes  the  frame  to  cholera  J  ?    Dr.  Prout  and  Dr.  Fyfe 
likewise  find  that  fatigue,  alcohol,  and  the  full  influence  of  mercury  on 
the  system,  all  remarkably  diminish  the  proportionate  quantity  of  car- 
bonic acid  emitted  from  the  lungs,  and  these  are  all  evident  causes  of 
cholera.    Dr.  Front  also  finds  that  strong  tea  immediately  produces  the 
same  change  in  that  function  on  which  our  life  immediately  depends : 
it  is  f  ossible  therefore  that  the  portion  of  that  beverage  wUch  Mr.  N. 
took  immediately  before  the  attack,  may  have  been  the  last  drop  which 
filled  to  overflowing  the  cup  of  his  fiate. 

These  are  not  idle  speculations,  for  if  confirmed — and  their  proba- 
bility cannot  be  denied — ^they  will  surely  point  to  some  effectual  means 
of  cure ;  not  through  the  dark  and  dangerous  paths  of  empiricism,  but 
by  the  broad  light  of  the  knowledge  of  causes.    The  theory  of  the 
causation  of  cholera  which  has  been  proposed  is  doubtless  very  imper- 
fect, and  it  may  be,  in  part  erroneous.    There  are  hiatus  to  fill  up,  and 
even  contradictions,  real  or  apparent,  to  reconcile,  but  its  leading  facts 
are  clear  and  accordant  and  tangible ;  and  I  doubt  not  the  investiga- 
tion it  must  receive  will  quickly  show  at  least — ^if  it  is  not  already  evi- 
dent— that  we  are  on  the  right  path.    Dr.  Philip  infers : — **  When  the 
lungs  are  deprived  of  the  nervous  influence,  by  which  their  function  is 
impeded  and  even  destroyed,  when  digestion  is  interrupted,  by  with- 
drawing this  influence  from  the  stomach,  these  two  vital  functions  are 
renewed  by  exposing  them  to  the  influence  of  a  galvanic  trough."    I^ 
it  possible  to  charge  a  portion  of  air  with  the  galvanic  fluid,  and  thus 
convey  it  into  the  lungs  ? 


*  See  Philosophical  Transactions  for  1794,  p.  226,  and  Read  on  Atmospherical 
Electricity,  for  the  "  negative  electricity  cp  vitiated  aie.*' 

t  Bostock's  Physiology,  vol.  ii,  p.  93. 

X  M.  Moreau  de  Jonnes,  although  he  seems  very  averse  to  admit  the  agency 
of  any  cause  but  contagion  in  producing  the  disease,  fully  recognizes  the  influence 
of  temperature.  The  following  is  one  of  his  "  resultats  generaux."  "  5.  Une 
temperature  il^v^e  est  Tune  des  lois  auxquelles  est  soumise  Tezistence  du  chc^ 
l^ra  pestilentieL  puisque  cette  maladie  est  originaire  de  la  zdne  torride,  et  qu*elle 
ne  s'6tend  que  pendant  la  saison  la  plus  chaude  dans  les  contr^ea  de  la  z6ne 
temp^r^e.  Le  froid  de  Thiver  la  fait  cesser  entirement  ou  Tendort ;  mats  Tez- 
emple  recent  de  sa  prolongation,  en  Russie,  malgr^  les  frimats,  prouve  que  son 
germe  peut  conserver  son  activity,  par  I'effet  de  la  temperature  ariificielle  que  pco> 
duisent  les  pdeles  et  les  fourrures." 
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No.  III. 

JUpaH,  AUed  FFaU^mb^,  23dJwme,  1822. 

I  do  myself  the  honour  to  forwmrd  to  the  Medical  Board  a  few  ob« 
senrations  on  the  severe  epidemical  attack  of  cholera  which  has  lately 
been  experienced  by  U.  M.  d4th  rq^ent 

The  cases  which  appeared  on  that  occasion  did  not  in  fenend  ex* 
hibit  any  maifced  differf nee  from  those  which  were  observed  dorinif 
the  first  prevalence  of  the  disease  in  1818  and  1819.  I  was^  however, 
Btroek  with  the  absence,  in  many  cases,  of  some  of  the  most  remarlu 
able  symptoms.  The  baming  and  pain  at  the  stomach  were  but  ieldom 
observed.  Spasms  were  often  entirely  absent  Vomidn/f  was  little  re- 
markable, and  boon  ceased,  particnlariy  in  the  most  severe  cases. 
Watery  par^g  I  have  always  found  the  moitt  constant  symptom,  and 
generally  the  first  that  is  taken  notice  of.  It  usually  comes  on  very 
suddenly,  and  the  stools  recur  at  very  short  intervals,  and  are  accom- 
panied mth  great  sense  of  debility,  with  paleness  and  shrinking  of  the 
features.  Hiese  sjrmptoms  are,  alone,  I  conceive,  sufficient  to  point 
out  the  presence  of  the  disease,  and  the  necessity  for  the  immediate 
employment  of  its  remedies.  On  the  last  day  of  the  disease  prevailing 
with  any  neverity  in  the  corps,  two  cases  occurred,  which  are  fresh  in* 
stances  of  the  great  variety  of  forms  which  it  puts  on.  In  one  of  thero» 
there  were  most  violent  and  painful  spasms,  but  no  other  sjrmptom  of 
cholera  excepting  thirst,  and  once  retching.  It  was  speedily  cured  by 
bleeding,  opium,  and  brandy,  and  as  usual  ended  in  sound  sleep.  In 
the  other,  there  was  no  perceptible  appearance  except  the  spasms.  The 
patient  looked  and  felt  well  except  being  tormeuted  with  cramps  in  his 
limbs,  which  lasted  about  twenty-four  hours. 

It  has  been  commonly  observed,  that  our  chance  of  success  in  the 
treatment  of  the  disease  depends  much  upon  the  progress  which  it  has 
made  when  we  are  first  called  in ;  but  probably  few,  at  least  of  the 
actual  8u£ferer8,  are  sufficiently  impressed  with  the  vital  importance  of 
attention  to  this  point.  The  severe  kind  of  the  disease  seems,  in  ge- 
neral, to  have  a  tendency  to  run  on  progressively  to  death,  unless  in* 
terrupted  by  art ;  but  if  taken  in  time,  it  is  probably  more  under  the 
control  of  medicine  than  any  other  dangerous  disorder.  Almost  all  the 
fatal  cases  in  the  late  attack  in  the  d4th  regiment  were  very  consider- 
ably ad?anced  before  they  came  to  hospital ;  and  the  deaths  of  a  num- 
ber of  them  may  be  fairly  ascribed  to  that  circumstance.  Soldiers  are 
usually  so  careless  and  stupid,  that  it  is  very  difficult  to  get  them  to 
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hospital  when  first  attacked ;  and  on  that  occasion  it  was  particalarly 
so,  on  account  of  the  confusion  and  drinking  in  the  corps  owing  to  its 
▼olanteering. 

The  treatment  we  adopted  was  in  general  the  same  as  had  been  pre- 
viously employed — opium,  spirituous  and  aromatic  stimulants,  blis- 
ters, occasionally  bleeding,  and,  after  the  favourable  crisis,  calomel 
and  purgatives.  The  aromatic  which  was  generally  employed  was 
clovei;  and  it  appeared  to  me  extremely  well  adapted  for  the  purpose. 
It  is  highly  agreeable  to  the  taste,  and  an  active  stimulant.  It  waj 
usually  given  in  the  form  of  a  tincture,  composed  of  ^iij  of  bmised 
cloves  to  a  bottle  of  brandy.  A  draught  composed  of  ^ss.  of  this 
tincture,  with  3j>  tinct.  opii,  and  a  little  water,  was  usually  given  at 
first,  and  repeated  as  ofteu  as  rejected,  care  being  taken  to  aacertua 
that  it  was  actually  thrown  up.  If  relief  was  not  obtained  in  two  or 
three  hours,  it  was  repeated,  though  not  rejected.  The  following  mix- 
ture  was  also  in  general  use. 

$3.  Sp.  vin.  gallic  ^xvi. 
Aquae  purse  Jxxxii. 
Tinct.  Caryoph.  ^xii. 
Acid  nitric.  Siii.    M.    Jii  omni  hora  sumend. 

Nitric  acid  is  recommended  in  a  paper  which  was  circulated  by  the 
Medical  Board,  and  evidence  is  there  adduced  of  its  good  effects  in  the 
disease.  In  some  instances  it  had  also  appeared  to  me  decidedly  bene- 
fieial.  It  is  certainly  extremely  agreeable  to  the  palate  in  the  above 
mixture,  and  tends  to  allay  the  excessive  thirst,  and  probably  to  quiet 
the  stomaeh. 

Our  expeiience  with  regard  to  bleeding  has  been  rather  unfavourable 
to  it  in  the  more  common  and  severe  form  of  the  disease,  that  is,  where 
there  is  great  debility  of  the  circulation,  coldness,  and  paleness  of  the 
surface.  In  several  cases  where  it  was  tried,  it  was  followed  by  irre- 
trievable sinking.  But  in  a  numerous  class  of  cases  where  there  was 
considerable  appearance  of  increased  action,  as  flushing  of  the  face, 
temperature  rather  above,  or  not  below  natural,  and  often  severe 
spasms,  though  the  pulse  in  some  of  them  was  small  and  contracted, 
bleeding  was  attended  with  the  best  effects. 

For  a  long  time  before  the  disease  appeared  in  the  d4th  regiment, 
the  weather  was  extremely  clear.  The  first  cases  happened  on  the 
levening  of  the  14th  May ;  and  on  the  following  morning  a  remarkable 
change  in  the  weather  was  observed  to  have  taken  place,  for  during 
that  and  the  two  or  three  following  days  the  sun  was  scarcely  ever 
seen.  About  the  same  time  the  land-wind  set  in  with  great  force,  and 
continued  for  several  days  throughout  the  twenty-four  hours.  As  it 
appeared  from  former  accounts  that  these  winds  had  a  beneficial  effect 
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on  the  epidemic,  I  was  in  hopes  that  they  would  have  stopped  its  pro*, 
gress,  but  it  continued  to  increase  apparently  uninfluenced  by  them. 
We  had  only  two  or  three  slig^ht  showers  of  rain  whilst  the  disease  pre- 
vuled,  but  there  was  much  appearance  of  rain  to  the  westward ;  and  I 
was  informed  that  a  heavy  storm,  with  rain,  happened  at  Arcot  on  the 
16th.    The  storm  in  which  the  William  Mills  was  lost  in  the  Bay  began 
on  the  1 7th,  and  the  newspapers  contain  many  accounts  of  stormy 
weather  in  the  Bay  during  the  month.    I  am  informed  also  ttmt  a  vio- 
lent squall  with  rain  happened  in  the  camp  of  the  5dd  regiment,  when 
they  were  attacked  with  the  cholera,  about  the  time  of  their  entering 
the  Camatic,  and  swept  down  their  tents.    The  excessive  heat  at  the 
Presidency  during  the  latter  half  of  the  month,  and  the  great  number 
of  sudden  illnesses  and  deaths  at  the  same  time,  were  matters  of  general 
observation.    All  these  circumstances,  and  the  severe  prevalence  of  the 
epidemic  about  the  same  time  in  the  34th,  5dd,  and  54th  regiments, 
sufficiently  show  the  existence  of  some  general  cause  of  disease,  parti- 
cularly as  we  hear  that  the  cholera  sprung  up  agun  in  Bengal  about 
the  same  period ;  but  its  effects  necessarily  must  be  greatly  modified, 
increased,  or  prevented,  by  particular  circumstances.    The  54th  must 
have  contained  many  subjects  highly  susceptible  of  the  disease,  from 
being  just  arrived  from  a  temperate  climate,  and  having  never  before 
experienced  it.    They  have  therefore  suffered  the  most,  though,  from 
being  in  quarters,  they  were  more  favourably  situated  than  the  others. 
The  53d  was  exposed  to  one  of  the  principal  exciting  causes  of  the 
disease,  residence  in  camp,  and  besides  must  have  suffered  a  very  great 
increase  of  temperature  in  passing  from  Mysore  into  the  Carnatic,  at 
the  hottest  time  of  the  year.    The  34th,  in  addition  to  the  former  of 
these  causes,  suffered  much  from  excessive  intemperance  arising  from 
the  volunteering ;  but  the  epidemic  had  distinctly  begun  to  appear  be- 
fore the  drinking  began. 

One  of  the  most  striking,  and  best  established  facts,  regarding  the 
causes  of  the  disease  is,  that  troops  are  more  subject  to  it  in  camp  than 
in  quarters ;  so  much  so,  that  I  believe  bodies  of  men  have  rarely 
moved  in  the  country  of  late  years,  without  suffering  from  it.    It  is  well 
worthy  of  inquiry,  and  probably  might  be  fully  ascertained,  whether 
standing  and  marching  camps  are  equally  obnoxious  to  it  ?    In  the  late 
instance  in  the  34th  regiment,  it  is  evident  that  marching  had  no  share 
in  producing  it,  for  they  had  moved  only  seven  miles,  and  that  a  week 
before  it  appeared.    It  is  very  probable  that  the  great  increase  of  tem- 
perature suddenly  experienced  on.  moving  from  quarters  into  camp, 
and  the  relaxation  and  debility  thereby  produced,  are  the  circumstances 
which  render  the  latter  situation  so  much  more  subject  to  cholera  than 
the  former.    On  the  above-mentioned  occasion,  I  found  the  heat  of  the 
tents  extremely  oppressive  and  enervating.    During  an  inspection  of 
the  volunteers  at  that  time,  I  observed  the  scrota  of  the  men  excessively 
relaxed  and  pendulous ;  whilst  on  a  similar  occasion,  a  few  days  after- 
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WBrds  at  Wallftjahbad,  thej  were  as  generally  found  in  their  natural 
state  of  half  contraction.  It  is  probable  that  the  heat  of  camp  produced 
a  correspondent  want  of  tone  throughout  the  whole  system,  as  well  as 
in  that  particular  part. 

No  case  of  cholera  appeared  in  the  d4th  regiment  for  several  months 
before  the  14th  of  May.  From  that  day  to  the  SSth,  the  day  on  which 
the  corps  marched  for  WaUajahbad,  it  prevailed  severely,  irregularly 
increasing  and  diminishing.  On  the  25th  the  cases  were  rather  nume- 
rous, but  all  manageable,  and  after  that,  for  about  a  week  no  case  ap- 
peared. On  the  1st  and  2d  of  June  several  more  cases  occurred;  after 
which  they  again  disappeared  until  the  19th.  On  that  and  the  next  day 
three  cases  happened,  one  of  which  was  a»patient  in  the  hospitsl,  who 
was  much  reduced  from  an  attack  of  continued  fever,  but  convalescent. 
He  neglected  for  six  hours  to  apply  for  assistance,  and  rapidly  sank  and 
died.  The  total  number  of  cases  b  eighty-seven,  of  whom  twenty  have 
died  at  head  quarters,  and  one  in  general  hospital  at  Madras. 


CHARLES  WOOD  AND  SON,   PRINTERS, 

Poppin*s  Coiirt,  Fleet  Street. 
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